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The Europäische Akademie

TheEuropäischeAkademiezurErforschungvonFolgenwissenschaftlich-technischer
Entwicklungen GmbH is concerned with the scientific study of consequences of
scientific and technological advance for the individual and social life and for the
natural environment. The Europäische Akademie intends to contribute to a ratio-
nal way of society of dealing with the consequences of scientific and technological
developments. This aim is mainly realised in the development of recommendations
for options to act, from the point of view of long-term societal acceptance. The
work of the Europäische Akademie mostly takes place in temporary interdisci-
plinary project groups, whose members are recognised scientists from European
universities. Overarching issues, e.g. from the fields of Technology Assessment or
Ethic of Science, are dealt with by the staff of the Europäische Akademie.

The Series

The series Ethics of Science and Technology Assessment (Wissenschaftsethik und
Technikfolgenbeurteilung) serves to publish the results of the work of the Eu-
ropäische Akademie. It is published by the academy’s director. Besides the final
results of the project groups the series includes volumes on general questions of
ethics of science and technology assessment as well as other monographic studies.
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Preface

The Europäische Akademie is concerned with the study of the consequences of
scientific and technological advance both for the individual and for society at
large as well as for the natural environment. One important pillar of its work is
to assess the consequences of advances in medical research and technology.

In recent years, neuroscience has been a particularly prolific discipline
stimulating many innovative treatment approaches in medicine. However,
when it comes to the brain, new techniques of intervention do not always
meet with a positive public response, in spite of promising therapeutic ben-
efits. The reason for this caution clearly is the brain’s special importance as
“organ of the mind”. As such it is widely held to be the origin of mankind’s
unique position among living beings. Likewise, on the level of the individual
human being, the brain is considered the material substrate of those traits
that in combination render each person unique. In view of this preeminent
significance of the brain, it is understandable that, in general, interventions
into the brain are considered a delicate issue and that new techniques of
intervention are scrutinised with particular care. However, in doing so it is
important not to go to the opposite extreme and shy away from promising
new therapeutic approaches for debilitating disorders of the brain.

With respect to the new techniques of brain intervention a broad inter-
disciplinary perspective is required to discern irrational fear from justified
concern. Hence, the Europäische Akademie established a project group con-
sisting, on the one hand, of experts from different fields of medicine who
have got first-hand experience of applying the techniques at issue and, on
the other hand, of philosophers and a legal expert. The task of this team was
to review the state of the art with respect to each single technique of inter-
vening in the brain, to indicate future developments, and to address the eth-
ical and legal issues common to all of them. The project’s outcome is the
book at hand.

I would like to thank the members of the project group Dr. Gerard Boer,
Professor Dr. Jörg Fegert, Professor Dr. Dirk Hartmann, Professor Dr. Bart
Nuttin and Professor Dr. Steffen Rosahl as well as the project’s chair Profes-
sor Dr. Reinhard Merkel and its coordinator Dr. Thorsten Galert for their
dedication to this project. Special thanks go to Friederike Wütscher and
Katharina Mader for the editorial work in preparing the text for print.

Bad Neuenahr-Ahrweiler, January 2007 Carl Friedrich Gethmann
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Foreword

This study is the result of an extensive interdisciplinary collaboration. Regu-
lar meetings were held from the beginning of 2004 onwards. Two original
members of the project unfortunately had to drop out of the group due to
the burden of their other commitments. Professor Dr. K.W.M. (Bill) Fulford
(University of Warwick, University of Oxford, UK) helpfully contributed to
our early discussions in which we framed the contours of our subject. The
team of authors is even more indebted to Dr. Anne-Catherine Bachoud-Lévi
(CHU Henri Mondor, Créteil, France) who attended most of the project
meetings and who contributed considerably to the chapter on “Neurotrans-
plantation and Gene Transfer”, as well as to the discussion process as a whole.
The project group, in its final composition, consisted in the team of authors
whose contributions are found in the present volume.

On occasion of a kick-off workshop, held in Brussels in April 2005, the
project members invited a number of other experts to discuss the project’s
working programme and to comment on the first drafts of the chapters of the
book at hand. The authors would like to thank Dr. Roger Barker, Ph.D. (Uni-
versity of Cambridge, Cambridge, UK), Professor Dr. phil. Michael Quante
(Universität zu Köln, Cologne, Germany), Professor Dr. Barbara J. Sahakian,
Ph.D., and Dr. Danielle Turner, Ph.D. (both: University of Cambridge, Cam-
bridge, UK), and Professor Dr.-Ing. Thomas Stieglitz (Universität Freiburg,
Freiburg, Germany) for their valuable contributions to the project’s progress.
The papers prepared and presented by these external experts were published
in a special edition of the journal “Poiesis & Praxis” (Vol. 4, No. 2, 2006). A
final contribution to that issue came from Professor Dr. med. Thomas
Schläpfer (and his collaborators) who had been invited to share his expertise
with the project group on treating depression through repetitive transcranial
magnetic stimulation at a later meeting in Leuven (July 2005).

One year later, in March 2006, the project group once again invited exter-
nal experts to convene in Hamburg in order to review its proceedings. By
that time, detailed drafts for all the main chapters of the study were available.
These drafts had been prepared by members of the project group based on
their personal expertise. Consequently, these individuals should be consid-
ered the first and main authors of the respective chapters. However, even
prior to the second expert workshop these papers had been extensively mod-
ified and reworked through the process of interdisciplinary discussion
within the project group. Having received the comments and suggestions of



their peers, the authors thoroughly revised the papers once more. Finally,
after 25 days of meetings over the course of two and a half years, the project
members consented to publish the results of their work as presented in this
volume under common authorship.

Despite a general consensus, some controversies remain, most notably on
the notion of personhood. This particular disagreement is a good example
of the varying meanings which certain terms assume from different scien-
tific and professional backgrounds. These differences in meaning, which
sometimes create formidable obstacles to interdisciplinary understanding,
have left their traces in several footnotes. However, we hope that it will add
to the thrust of the recommendations contained in this study (Chapter 7)
that we were able to jointly subscribe to them in spite of our different back-
grounds and sometimes diverging perspectives.

The table below assigns the chapters of the book to their principle
authors and to the external experts who reviewed them at the workshop in
Hamburg. The authors are indebted to all of the reviewers for their helpful
criticism and advice. Additionally, Professor Dr. med. Jörg Fegert would like

XIV Foreword

Chapter Principle author(s) External expert

Developmental Psy-
chopharmacology

Professor Dr. med. 
Jörg M. Fegert, 
Universitätsklinikum Ulm,
Ulm, Germany

Dr. Benedetto Vitiello,
M.D., National Institute of
Mental Health, Bethesda,
Maryland, USA

Neurotransplantation and
Gene Transfer

Dr. Gerard J. Boer, Ph.D.,
Netherlands Institute for
Neuroscience, Amsterdam,
The Netherlands

Professor Dr. Karl
Kieburtz, M.D., University
of Rochester, NY, USA

Central Neural Prostheses Professor Dr. med. Steffen
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Erfurt, Erfurt, Germany

Professor Dr. Eduardo 
Fernández, Ph.D., Universi-
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Elche, Spain

Electrical Brain Stimula-
tion for Psychiatric 
Disorders

Professor Dr. Bart Nuttin,
M.D., Ph.D., UZ Leuven,
Leuven, Belgium

Professor Dr. Alim Louis
Benabid, Ph.D., Centre
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Professor Dr. phil. Dirk
Hartmann, Universität
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Germany
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to thank Dr. Jacinta Tan, Ph.D. (University of Oxford, Oxford, UK), and Dr.
Paul Plener (Vienna/Universitätsklinikum Ulm) for their support in draft-
ing his chapter.

We are very grateful to Benjamin Hawkins (University of Edinburgh,
Edinburgh, UK) and Dr. Bernd Seligmann (T&D Übersetzungen und tech-
nische Dokumentation, Bad Neuenahr-Ahrweiler) who undertook the diffi-
cult task of revising the English of Belgium, Dutch and German colouring
with the critical eyes of native speakers. Our final thanks go to Friederike
Wütscher who oversaw the whole editorial process and to Katharina Mader,
Yvette Gafinen and Christian Haller for their assistance in editing this book,
as well as to Katja Stoppenbrink for her effort in composing the study’s glos-
sary. Mr. Haller also helped greatly in preparing the German summary of
this study.

January 2007 Reinhard Merkel
Gerard J. Boer
Jörg M. Fegert
Thorsten Galert
Dirk Hartmann
Bart Nuttin
Steffen K. Rosahl
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General Introduction

The aim of this study is to examine and assess a number of recently devel-
oped possibilities for intervening in the central nervous system (CNS), in
particular the brain. Most of these possibilities have been opened up by
innovative biomedical technologies. This is certainly true for the field of cen-
tral neural prostheses covering various kinds of electronic devices which
connect to the CNS in order to either influence (stimulate or inhibit) or
record neural activity. The entire spectrum of technologies in this field –
from electronic implants for the restoration of lost sensory function to
brain-computer/machine-interfaces for the “mental” control of motor pros-
theses which are primarily meant to compensate for physical disabilities – is
explored in Chapter 3.

The term “neural prosthetics” may generally also be applied to forms of
electrical brain stimulation which are the subject of Chapter 4. This chapter
focuses principally on deep brain stimulation (DBS) in which an electrical
current is administered through electrodes implanted in the brain. This
technique of directly interfering with endogenous neural activity can be
described as “neuromodulation”. It is currently used mainly on patients with
otherwise untreatable central motor disturbances (e.g. pharmacologically
refractory Parkinson’s disease), but is also increasingly being applied to
patients with mental or psychiatric disorders such as obsessive compulsive
disorder or major depression. In addition to DBS, transcranial magnetic
stimulation (TMS) and vagal nerve stimulation (VNS) also seem to hold
new promise for the treatment of such psychiatric disorders. The potential
ramifications of DBS will be discussed in Chapter 4, whilst VNS will be dealt
with in Chapter 3.

Chapter 2 is devoted to neurosurgical approaches whose primary aim is
the treatment of degenerative brain disorders that are sometimes accompa-
nied by severe mental symptoms. This approach, which is currently being
developed under the label of “neurotransplantation”, aims principally at the
replacement of lost brain cells by neural cell grafts. These implants are
presently obtained from the brains of aborted foetuses, but may foreseeably
be prepared from cultured and differentiated embryonic stem cells isolated
from human pre-implantation embryos or from somatic stem cells present
in immature and even in mature organs. Stem cells are multipotent and thus
are capable of developing into neural cells and adapting to neural environ-
ments within the brain. In addition, neurotransplantation and gene transfer



(or a combination of the two) are used to apply proteinous compounds
locally in the brain as a substitute for neural cell malfunction, or to stimulate
regeneration or inhibit degeneration of disease-related degenerating or trau-
matised CNS tissue.

The techniques mentioned so far all employ previously unheard of means
of acting on the brain. By contrast, the subject matter of Chapter 1, psy-
chopharmacology, is a well established method of intervening in the case of
the type of brain disorders dealt with here. It was not, however, the mere
novelty of certain brain interventions that motivated scientists and clinicians
involved in the development and application of these techniques to share
their experience and views with philosophers and a legal expert and to col-
laborate with them in writing this book. Rather, the driving force behind this
interdisciplinary enterprise was the authors’ shared interest in the controver-
sial public debate on these new methods of intervention. For a keen observer
of public and academic media it is striking that most of the concerns raised
by these innovative techniques of intervening in the brain are quite well
known from the longstanding debate on the use of pharmaceutical agents to
influence the psyche. This is true not only of concerns about the influence of
these new kinds of intervention on the individual psyche, but also for con-
cerns regarding the possible impact of their widespread application on soci-
ety in general. In view of our specific interest in scrutinising the empirical
and normative soundness of these concerns, it was decided to include psy-
chopharmacology in this study of new methods for intervening in the brain
whilst leaving psychotherapy aside. We recognise the advent of major new
approaches in psychotherapy, which, as we know today, also acts on the
brain. However, their introduction is not accompanied by the type of con-
cern that is regularly raised by new neurosurgical approaches.

One particular concern which has been debated most extensively in refer-
ence to pharmacological interventions relates not so much to new means,
but rather to the possibility of new ends being pursued by brain interven-
tions. This concern is provoked by an increased readiness of people not suf-
fering from cognitive impairment or emotional disturbance in any clinical
sense to consume psychoactive drugs in order to enhance their mood or cog-
nitive capacities (e.g. their attention span or memory) beyond the “normal”.
Advances in drug development are aiding this putative tendency by provid-
ing antidepressants and psychostimulants with fewer and more tolerable
immediate side effects, which lend themselves to consumption without any
medical indication. For instance, if in the 1980s selective serotonin reuptake
inhibitors (SSRIs) had not been considered much safer than earlier antide-
pressants, then Prozac® would hardly have gained fame as a “lifestyle drug”
promising everyone who takes it to feel “better than well” (Kramer 1993).
Methylphenidate, on the other hand, a psychostimulant better known under
the brand name Ritalin®, already had a long record as a therapeutic agent
before it assumed an almost emblematic role in the debate on cognitive
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enhancement, in the same way that Prozac® had done for mood enhance-
ment. Its propensity to benefit healthy individuals by generally increasing
cognitive functioning became apparent by the time its prescription as stan-
dard medication for the so-called attention deficit hyperactivity disorder
(ADHD) in children and adolescents began to skyrocket. It is fairly obvious
that, due to their growing therapeutic usage, prescription drugs containing
Methylphenidate became more readily available for people seeking enhance-
ment. Their therapeutic application thus spread the word about their appli-
cability as “smart pills” for the cognitively “normal”.

We have narrowed down the focus of Chapter 1 to developmental psy-
chopharmacology since a trend currently exists towards the enhancement of
minors by their parents. This raises specific additional ethical and legal
issues, which are dealt with extensively in Chapter 6. Moreover, the example
of psychopharmacological interventions in children and adolescents high-
lights issues of justice regarding the availability of treatment options with
proven safety and efficacy for different population groups. Due to the fact
that children do not create a large demand for psychopharmaceutical drugs,
their prescription for children is usually not based on age-specific clinical
trials. In addition, recent research scandals have revealed the problems of the
non-publication of research results (e.g. the so-called SSRI crisis).

In addition to psychopharmacology, some of the cutting-edge biomedical
technologies mentioned above, in particular the field of neural prosthetics,
hold strong promises for enhancement applications. This is highlighted by
the fact that the U.S. military has been funding research into “enhancing
human performance” by means, for example, of brain-machine interfaces
and neural implants via its Defence Advanced Research Projects Agency
(DARPA) (Moreno 2006). While it is surely important to be aware of the
possibility that one day soldiers may be equipped with mental control over
weapons or with supernatural sight provided by retinal implants, the actual
trend towards the consumption of psychopharmaceutical drugs for non-
therapeutic purposes is the most useful reference point for an analysis of the
normative problems associated with enhancement issues. We will see that
many of the more serious challenges posed by these issues relate to the social
rather than to the individual level. For example, questions of distributive jus-
tice might arise from unequal access to enhancement technologies. These
would be bound to become more pressing in case the employment of partic-
ular enhancement technologies becomes more popular and widespread.
Within the foreseeable future, it is highly unlikely that either neural prosthe-
ses or cell and gene therapies will surpass psychoactive substances as the pri-
mary means of enhancement for the wider public. For one thing, it is noto-
riously difficult to restrict access to pharmaceuticals, since professional
(medical) advice and support are not necessarily required for their con-
sumption. Furthermore, their application does not consist in a single expen-
sive and comparatively risky surgical procedure like the intracranial implan-
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tation of electrodes, cells or genes. Finally, it adds to the consumer’s feeling
of safety that he can stop taking pills at any time if the desired effect turns
out to be unattainable or if the effects, once attained, appear less desirable or
are simply outweighed by unpleasant side effects. This may provide suffi-
cient reason for the presumption that for quite some time to come the phar-
maceutical possibilities for improving both mood and cognition will remain
the standard practice against which possible further enhancement technolo-
gies need to be assessed.

The enhancement debate emerged in its present shape in the 1980s
when the new molecular biological DNA techniques, and their diagnostic
use in reproductive medicine, led to the possibility of enhancing one’s off-
spring by selection. However, whilst human beings who in an early embry-
onic state were selected by certain genetic criteria for implantation in utero
will later in life need to come to terms with the fact that some of their
gene-based traits had been selected by others who thus set the precondi-
tions of their continued existence, they do not experience any change from
a normal to a supposedly enhanced state. By contrast, all the techniques of
intervention reviewed in this study (to the extent that they suit enhance-
ment purposes at all) will probably be applied only, or at least predomi-
nantly, to individuals who are able to compare a status quo ante with their
overall situation after such an intervention. We say only “probably”
because we cannot exclude with entire certainty the possibility that a type
of “brave new world” may arise in which newborn babies, or even foetuses,
are equipped with neuroprosthetic upgrades or fed with “soma”1 so that
eventually these children grow up without ever experiencing their “nat-
ural”, unenhanced state. However, we focus our ethical and legal analysis
on those cases where either people decide for themselves to undergo
enhancement, or individuals get enhanced upon someone else’s decision so
that they can, in principle, hold the decision makers responsible for the
change they experience to their way of being as a result of the intervention.
This analysis, certain aspects of which we outline briefly in Chapters 1 and
3, is the main focus of Chapter 6.

The question of how individuals may come to terms with the experience
of having been enhanced also relates to a second type of concern that is fre-
quently expressed in the public debate on new biomedical interventions in
the brain. It is suggested that all interventions of this kind must be treated
with particular caution since they may have a particularly profound impact
on the people they are applied to: The fear is often expressed that an individ-
ual may no longer be “the same person” he or she used to be prior to an
intervention in the brain. In other words (i.e. philosophical terms), these
interventions are said to threaten personal identity. No matter how we word

1 This being the name of the “bliss” inducing drug which serves as a powerful
means for the suppression of rebellion in Aldous Huxley’s “Brave New World”.
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it, though, it is not immediately clear what precisely this concern amounts
to. At this stage, we need not delve any deeper into the numerous ambiguities
of these concerns about the identity of persons. They will be addressed
extensively in Chapter 5.

As a group, we were engaged in intensive debates about our initially dif-
fering, and later converging, views on this subject. Therefore, we believe it to
be helpful if we briefly review the main common intuition supporting the
belief that interventions in the brain are particularly prone to put a person’s
integrity in danger, namely the basic idea that the brain is of decisive impor-
tance for who and what a person essentially is. We consider this to be true,
and we would like to add that the brain assumes this special importance by
virtue of being the organ that physiologically sustains all mental processes.
We state in Chapter 5 that an important element of a person’s identity is her
own conception of who she is. This self-concept is constituted by memories;
self-related beliefs, thoughts and emotions; concerns, hopes and ambitions
for the future, all of which represent mental states or processes. We do not
presuppose that these mental phenomena are nothing but brain states or
processes. However, we subscribe to the less controversial view that there can
be no change in the mind without a concurrent change in the brain.2 There-
fore, it makes sense to assume that all mental states and functions pertinent
to personal identity can be interfered with by either deliberately introducing,
or inadvertently causing, changes in the cellular and molecular networks of
the CNS.

While this reasoning is in accord with the empirical findings of neuro-
science, it seems nevertheless premature to maintain that the mind-brain
relation outlined here must also hold the other way around, i.e. that each and
every change of the brain would need to go along with some change in the
mind. It must be conceded that such a position can hardly be refuted on
empirical grounds. Its protagonist can always defend his view against appar-
ent counter-examples by claiming that the relevant difference (to be couched
in psychological terms) has not been described appropriately or is yet to be
detected. However, given the available data, it seems that sometimes even
extensive structural changes in a person’s brain – whether they are induced
by trauma or, for that matter, by neurosurgical procedures – are not associ-
ated with any noticeable impact on a patient’s behavioural dispositions, cog-
nitive capacities and emotional condition in normal daily life. Nor, for that
matter, do they appear to impact on his own, or anyone else’s, understanding
of who he is (as a person or in any other relevant way).

Unfortunately, in spite of several decades of ground-breaking advances
in neuroscience, our knowledge of the physical realisation of mental phe-
nomena does not allow us to reliably predict just which particular inter-

2 This comparatively parsimonious view is sometimes expressed by stating that
processes of the mind supervene on brain processes.



ventions in the brain will leave mental processes unaffected. On the con-
trary, sometimes even minute modifications of brain processes produce
unexpectedly grave changes in behaviour, and thus also in the underlying
mental condition of the respective individual. Given all this, it makes good
sense to adopt the cautionary approach set out above, according to which
all interventions in the brain deserve to be handled with particular care.
Practically no intervention in the structure or functioning of the human
brain can be undertaken in complete certainty that it will not affect mental
processes, some of which may eventually come to play a key role in a per-
son’s self-concept. We hope that this preliminary clarification of the rela-
tionship between brain and mind will help to prevent this justified caution
from being taken to an unreasonable extreme. Such an approach might
hold that, since intervening in a person’s brain is ultimately tantamount to
interfering with his or her identity, it would be best to declare all interven-
tions in the brain taboo. Considering the numerous well established meth-
ods of therapeutic intervention, this seems to be a hopelessly misguided
stance on the matter.

By the time the authors of this book decided to join forces in exploring
this subject, it emerged as a basic consensus that there are no grounds for
establishing any such taboo. This, of course, goes without saying for those of
us who have been, or are still, working with the intervention techniques
scrutinised in this study. However, the philosophers and legal experts partic-
ipating in this project equally agree that we should not regard the brain as an
organ better left completely untouched. Nevertheless, specific dangers may
well be associated with novel techniques of intervening in the brain as a
result of their potential to affect the psyche. The overarching goal of our
joint venture was, therefore, to clarify the scope of this potential danger by
exploring, as far as we are able to tell, a heretofore unparalleled multiplicity
of factual and normative aspects related to this subject.

We do, of course, gratefully acknowledge the valuable work that has
already been done on many of the topics we investigate in this study. In
recent years, numerous workshops and conferences took place, gathering
experts from different disciplines who have explored the ethical, social and
legal issues surrounding brain science and the emergent neurotechnolo-
gies. The proceedings of those meetings (e.g. Marcus 2002; Garland 2004;
Raeymaekers et al. 2004) usually make do with presenting a multitude of
different disciplinary perspectives, however. In writing this book we, by
contrast, were aiming at a more integrated, interdisciplinary result by
repeatedly discussing every draft until everyone was ready to subscribe to
the joint outcome. There have been but a few previous projects on the top-
ics of this study which pursued a similar approach. Two of them are worthy
of particular mention here. The debate on biotechnological possibilities of
enhancing various kinds of human traits has been stimulated by the influ-
ential report of the U.S. President’s Council on Bioethics titled “Beyond
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Therapy” (President’s Council on Bioethics 2003).3 Within the European
Union, the ethical aspects of so-called “Information and Communication
Technologies implants” (ICT implants, dealt with in this study under the
heading of “Central Neural Prostheses”) have been addressed by the Euro-
pean Group on Ethics in Science and New Technologies (Hermerén et al.
2005). The present study is not only comparable to these two reports in
being the outcome of an interdisciplinary and consensus-oriented
approach, but it also shares their mission to provide decision-makers in
science and politics with advice. Therefore, the final chapter (Chapter 7) of
this book contains a concise summary of its most important results and,
wherever possible, recommendations for future action. It is our hope that
in this way we succeeded in providing a useful contribution to the ongoing
international debate which is still in its infancy but which needs to be
developed at an appropriate pace to meet the challenges raised by new pos-
sibilities for intervening in the brain.
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Part I 
Techniques of Intervention



1 Developmental Psychopharmacology

1.1 Introduction

1.1.1 A History of Interventions in the Brain Using Psychotropic
Substances

Fantasies of intervening in the psyche and the use of psychotropic agents
have a venerable history in mankind. Even in prehistoric times, substances
like opium, cannabis, coca, peyote and alcohol were used, especially in the
context of religious and magic rituals and other cultural practices. In ancient
Greece, for example in the Hippocratic writings and the writings of
Dioscourides and Galen, the use of opium was recommended for the treat-
ment of pain and sleep disorders, particularly in women. Helleborus was the
treatment of choice in psychiatric diseases. The Greek authors distinguished
the black helleborus, a purgative, from the white helleborus, a substance
which induced vomiting. Ancient Greek medical writings show that doctors
believed psychiatric illnesses to have somatic foundations. They therefore
tried to heal through the extraction of illness-inducing substances using
emetics or purgatives. As can be seen, the concept of the so-called “biological
psychiatry”, meaning physical interventions in the psyche through somatic
changes by means of pharmaceutical agents or other manipulations with an
impact on the human brain, is a very old one. In the Middle Ages in Europe,
cathartic methods using purgatives, emetics or phlebotomy retained some of
their importance whilst different herbal extracts of plants with greater or
lesser toxicity gained ascendance in the monastic medicine. Women collect-
ing these plants and having some knowledge about their therapeutic effects
often risked to be accused of witchcraft. The word “psycho-pharmacon” was
introduced in 1584 by Reinhardus Lorichius of Hadarmar in the title of a
book of prayers: “Medication for the soul”.

The precursors of psychotherapy in the religious and monastic context
became increasingly important in the conception of interventions in the
psyche. Even as late as the 19th century, crude interventions such as cold
baths or various mechanical machines, wheels and coercive chairs were rec-
ommended as treatment for psychiatric disorders (Schneider 1824). At the
same time, the first chemical discoveries of psychotropic agents were being
made, with the first descriptions of the active components of herbal plants
like Morphine and Scopolamine. In 1826, sedation by bromides started the
first era of modern sedatives. In the middle of the 19th century, Paraldehyde
and Chloralhydrate (sedatives still currently in use) were developed. The
famous psychiatric textbooks of Kraepelin in 1899 and Bleuler in 1916
showed a hapless polypharmacy in the pharmacological treatment of psychi-
atric diseases with a central concept of sedation. In 1903, the synthesis of the



first barbituric acid (barbital) introduced a new era in psychopharmacology.
Klaesi published his famous sleeping cures in 1920. The main focus of psy-
chotropic intervention in these times was the treatment of agitation and
aggression in severely disturbed psychiatric patients. No pharmacological
treatment of mood disorders or other psychiatric symptoms such as halluci-
nations was as yet possible. Therefore other interventions based on Cardia-
zol, insulin shocks or induced fever constituted the main focus of interest in
somatic interventions in the psyche in the first half of the 20th century, until
the effects of Lithium in the treatment of mania were discovered in 1949. 

The idea of enhancing cognitive functioning also dates back far in ancient
times. The stimulating plant Ephedra vulgaris was used by Chinese physi-
cians such as Ma Huang over 500 years ago. The use of the Khat shrub Catha
edulis in East Africa and the Middle East is relatively unchanged to the pres-
ent day, where the custom of chewing leaves of the plant has been wide-
spread for at least 700 years. Cathinone, the active ingredient, was only iso-
lated in 1970.

It was not before 1880 that the active ingredient Ephedrine was isolated,
finally leading to its characterisation in 1920. Ephedrine was widely used in
the treatment of asthma. Increased efforts to search for a synthetic substitute
led to the rediscovery of amphetamine that was synthesised 40 years before.
Since then, many analogues of amphetamine have been developed and char-
acterised, including the popular street drug, Methamphetamine, which was
synthesised in 1912 in Darmstadt by Merck. During World War II, ampheta-
mines came into use in the military as a means to keep pilots awake and vigi-
lant during long flight hours. The first condition amphetamine was clinically
used for was narcolepsy. Although not curative, it revolutionised therapy for
this condition by making the patients relatively symptom free. 

The use of stimulants in children dates back to 1937 when Bradley first
used Benzedrine® and noted “a spectacular change in behaviour” along with
“remarkably improved school performance”. Ritalin®, which is used so often
now, was first synthesised by L. Panizzon and named after his wife Mar-
guerite (nicknamed “Rita”), who occasionally used it to improve her tennis
performance. It was patented in 1950 and advertised by Ciba-Geigy thus: “it
acts more carefully and longer than caffeine and amphetamines and does
not involve habituation.”

The story of the Coca plant Erythroxylon, which was used in South
America 2000 years ago, seems comparable. The active ingredient Cocaine
was first isolated in 1800, rapidly gaining popularity as an ingredient in tonic
drinks such as Coca Cola and remaining popular until recent times. Its phar-
macological use shifted from application as a local anaesthetic or a cure for a
range of physical and psychological maladies (depression, indigestion,
asthma, neurosis, syphilis and drug and alcohol addiction) to current prac-
tice of abuse as one of the most popular illicit street drugs in its various
forms of powder, freebase and crack. 

12 1 Developmental Psychopharmacology



1.1.2 Protection of Human Research Subjects, Especially
Children, and Other Related Ethical Questions

One of the consequences of the Nazi medical crimes on psychiatric patients,
mentally retarded people and sick children was the Nuremberg Code. Fol-
lowing this tradition, the Helsinki Declaration and the Convention on
Human Rights and Biomedicine of the European Council have also been
enacted. Protection of human research subjects has become imperative,
especially for interventions in children and the human psyche. In this chap-
ter, therefore, we will focus on the developmental aspect of intervening in
critical phases of development in the discussion of psychopharmacotherapy. 

While psychopharmacotherapy is widely used especially in most First
and Second World countries where there are high levels of prescription,
there is still a lack of research on the developmental aspects of psychophar-
maceutical interventions in the developing brain. Children who are treated
with psychotropic agents often show age-specific reactions and side effects.
Efficacy and safety issues are not the same over the age span. The earlier in
a child’s life a therapeutic intervention starts, the more likely it will be to
influence brain development and modify plasticity and capacity (Carlezon
and Konradi 2004) and therefore the more likely long-term consequences
might be. These long-term consequences may be beneficial, but they could
also consist of late onset side effects leading to drug dependencies or late
impairments such as tardive dyskinesia, which is related to neuroleptic
treatment, especially with the classical neuroleptics. By focusing on devel-
opmental aspects of psychopharmacology, we will describe in this chapter
the use of pharmaceutical agents in different developmental stages to pre-
vent or treat psychiatric illness, and to enhance cognitive and/or emotional
functioning in human beings, particularly in children and adolescents but
also during the life span. Some classes of substances will be used to illus-
trate the classic questions as well as conflicts that might arise in the future,
related with the introduction of new possibilities of intervening in the
brain dealt with in the other chapters like deep brain simulation. These
general questions of ethical importance are the standard questions of effi-
cacy and effectiveness as well as the combination of different forms of inter-
ventions and safety issues. The use of an intervention against a patient’s
will is also taken into consideration with the example of chemical restraint.

These days, questions of health resource allocation, determining who gets
access to what form of treatment, are relevant to the ethical discussion on
medical innovations. If we refer here to the principles which have been
introduced into medical ethics by Beauchamp and Childress (2001)4, ques-
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tions of justice and autonomy should be of prime importance in ethical dis-
cussion of psychopharmacology. In contrast, however, it is the primary ques-
tions of nonmaleficence (primum non nocere) and beneficence which seem
to be the aspects which are particularly well studied in psychopharmacolog-
ical interventions. 

One might presume that ethical debates on novel interventions in the
brain would focus first on the dangers to the first research subjects and
patients (nonmaleficence), before focusing on the question whether there
are scientific proofs of an overall beneficence and a positive cost benefit rela-
tionship of a new intervention. Questions of justice like access to care, access
to new interventions are usually discussed later in the development of novel
and often very expensive technologies – unfortunately, the differences of
medical development in different regions of the world mean that only a
small group of patients in first world countries obtains access to new forms
of intervention. 

The developmental focus underlines the importance of the concept of
autonomy and the difficulties associated with this. In the treatment of chil-
dren, but in a different way also in the treatment of mentally retarded people
or people suffering from dementia, questions of patients’ rights will become
increasingly important. Who can and should consent to treatment? How
important is the assent of the person who has to tolerate the treatment? Can
parents decide on preventive interventions or enhancement in children
whilst the children are too young to articulate their will or do not recognise
the problems the parents have with their behaviour? Who defines the prob-
lems? Who decides about the cure and who has to take the pill? These are the
standard questions in the triangle of parent, child and doctor or legal
guardian, patient and doctor. 

Regarding autonomy, another dimension is quite important: that of
society. One of the historical tasks of psychiatry has always been the
restraint of aggressive or dangerous psychiatrically ill patients. From the
beginning of modern psychiatry in the 19th century this aspect was regu-
lated in police law. In the context of intervening in the psyche, the interests
of society can conflict with the personal interests of a subject. For exam-
ple: is so-called “chemical restraint” acceptable to avoid harm to self or
others? Individual rights of freedom and autonomy are sometimes over-
ruled by mechanical or chemical interventions in psychiatrically ill
patients. These classic ethical questions will be discussed in this chapter
against the background of some examples from different classes of psy-
chopharmacological agents. This will lay the groundwork of possible
future discussions that will accompany the introductions of new forms of
interventions in the psyche.
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1.1.3 The Intervention Triad: Prevention, Treatment and
Enhancement

This chapter on interventions in developmental psychopharmacotherapy
will be subdivided into preventative interventions, treatment in a developmen-
tal perspective, and enhancement (and restraint). These three forms of inter-
vention have to be distinguished. Treatment and enhancement are currently
discussed for many new interventions in the brain represented in this book. 

Preventative interventions or interventions at an early state of develop-
ment influencing brain development and therefore future personality traits
are little discussed. However, as the example of novel antipsychotics in the
prevention of schizophrenia shows, the question of preventative interven-
tion in the brain raises many ethical considerations. The same is true for the
debate on the potential use of interventions for restraint.

Experts in neurosciences are increasingly speculating about issues of pre-
vention and neuroprotection. If, in a few years’ time, we are able to define
specific targets in order to enable us to offer protection to the neural system,
some parents would certainly wish to use these techniques for the benefit of
their children. The wish to have a healthy and well born (eugenic) child is a
very natural and ancient one. But this possibility raises troubling questions.
Who will defend the children’s rights in these decisions? What are the ethical
questions arising from clinical trials aimed at preventing potential neuropsy-
chiatric illnesses in seemingly healthy children, especially when the risk of
morbidity is a relative risk, depending on multiple factors in the environ-
ment? What justifies interventions in nature, where nurture can also be pro-
tective and when there is only a risk rather than the certainty of developing a
severe psychiatric disease?

Enhancement of sensory functions is well accepted because we usually
presume that prosthetic interventions only improve natural functions or
replace impaired functions without changing the personality. What about
psychopharmacological agents changing attention and behaviour in school,
school success etc.? The use of stimulants in children and adolescents not
only for the treatment of ADHD but also for cognitive enhancement during
examination periods appears to be growing, especially in the United States
(Fegert et al. 2002; McCabe et al. 2005). The President’s Council on Bioethics
in its study “Beyond Therapy – Biotechnology and the Pursuit of Happiness”
summarises: 

It is precisely the effectiveness in improving attentiveness, focus, and steady con-
duct – coupled with the absence of serious side effects, when they are properly
administered in small doses – that makes these drugs attractive also for the treat-
ment of inattention, distractibility, and impulsivity in children who do not mani-
fest the full disorder. Indeed, these drugs have the capacity to enhance alertness and
concentration in children without any symptoms whatsoever. All these reasons
conspire to make the use of stimulants to control behaviour a fascinating and
important case study for the pursuit of ‘better children’ through psychopharmacol-
ogy. (President’s Council on Bioethics 2003:74)
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Emotional enhancement is another issue of intervening in the psyche and
the personality in the so-called “Prozac® Generation”. Isn’t it justified that
even normal individuals want to escape from natural mood changes by
using for example SSRIs to improve their emotional stability in a society
where good mood and optimism is a real need for success in the work place? 

Another ethical debate concerns the potential for abuse of psychophar-
macological substances as means of chemical restraint. Interventions in the
brain can also limit the autonomy of people especially if they could harm
themselves or others. The debate about restraint is somewhat similar to the
ethical debate about enhancement but reflects the other side of the coin with
regard to intervening in the brain to reduce potential risks even against the
will of a person.

In the psychopharmacotherapy of psychiatric disorders, neurotransmit-
ters, receptors, signal transduction and so-called second messengers all play
an important role. A neurotransmitter is a substance synthesised and released
from neurons. It is released from nerve terminals in a chemically or pharma-
cologically identifiable form and interacts with postsynaptic receptors, caus-
ing the same effects as are seen with stimulation of the pre-synaptic neuron.
Cell surface receptors have two major functions: They have to identify spe-
cific molecules (neurotransmitters, hormones, growth factors and sensory
signals) and they have to activate a response via effectors. Among the differ-
ent neurotransmitter and neuropeptide systems we can describe the seroton-
ergic system, the dopaminergic system, the noradrenergic system, the gluta-
matergic system and the GABAergic system. For this context, the
monoaminergic systems are the best studied, because most current effective
antidepressants and antipsychotics target these systems. Generally we distin-
guish different substance classes:

– Antidepressants and anxiolytics including tricyclic and tetracyclic drugs,
selective serotonin reuptake inhibitors (SSRIs), monoamine oxidase
inhibitors (MAOIs) and other mostly combined reuptake inhibitors such
as Venlafaxine, Duloxetine and so on. These substances are usually used
for the treatment of (major) depression, anxiety disorders and obses-
sional compulsive disorders.

– Other anxiolytics: Benzodiazepines are used for the treatment of anxiety
disorders and acute states of agitation or panic.

– Antipsychotics. Classic antipsychotic medications are the phenothiazines,
Butyrophenone, neuroleptics such as Haloperidol, and different deriva-
tives. These classic conventional antipsychotic drugs have a multitude of
well known effects and side effects. They are used for the treatment of
schizophrenia and schizoaffective disorder, substance induced psychosis,
mania, personality disorders, Tourette’s syndrome and different states of
aggression or self-injurious behaviour. The so-called atypical novel
antipsychotics are Clozapine, Olanzapine, Quetiapine, Risperidone, Arip-
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iprazole, Ziprasidone and others. All these antipsychotic substances can
also be used for the acute treatment of mania but there is another sub-
stance group for the treatment of bipolar disorders, the “mood stabilis-
ers”.

– Mood stabilisers and drugs for the treatment of bipolar disorder. Lithium is
the oldest and best studied substance that can prevent relapse in bipolar
affective disorders. It is effective in reducing suicide rates in this popula-
tion, but feared for its narrow therapeutic window (the effective versus
toxic plasma levels) in treatment. It can be also used for the treatment of
aggressive behaviours in children and adolescents, if other interventions
have failed (Gerlach et al. 2006). Antiepileptic drugs like Valproate, Car-
bamazepine, Lamotrigine and Topiramate are also used as mood stabilis-
ers.

– Sedatives-hypnotics. Barbiturates can be used as sedatives, for example in
order to induce sleep.

– Psychostimulants like Methylphenidate, Amphetamine and Modafinil are
used for the treatment of children with attention deficit hyperactivity dis-
order.

We will limit our discussions of interventions in a developmental per-
spective to a few practical examples of ethical problems and debates in the
use of psychopharmacological substances in childhood and adolescence. We
will focus on the three most commonly used substance classes in this age
group: stimulants, antidepressants and antipsychotics. Therefore, we will
deliberately omit other important substance classes such as mood stabilisers
and/or antiepileptic drugs, anxiolytic drugs and sedatives. The example of
the abuse of anxiolytic drugs and the tragedy of a generation of women
dependant on prescription drugs is well known and does not need to be
illustrated in this chapter. Before starting with the main chapter on interven-
tions we will give a short overview of the history of developmental psy-
chopharmacology. At the end of this chapter we will focus on aspects of the
different roles of doctors, researchers, the industry and the state in medical
innovations. This chapter is not intended to be an exact or detailed history
of child psychopharmacology, nor is it meant to detail the neurobiological
foundations of treatment. Instead, it will offer some insights into future per-
spectives of drug development and an overview of the different conflicts of
interests influencing medical progress. The main aim of this chapter is to use
well-known examples of conflicts and problems in developmental psychophar-
macology in children and adolescents to highlight future perspectives in the eth-
ical debate on novel techniques and medical innovations.
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1.2 History and Evolution of Child and Adolescent
Psychopharmacology

Child and adolescent psychopharmacology had an early start in 1937 when
Bradley reported that some children with disruptive behaviours showed a
seemingly paradoxical improvement when treated with racemic amphetamine
(Benzedrine®). His first publication describes the exploratory use in thirty,
mostly preadolescent, children in a residential treatment facility. He cited one
of the children in his report: “I start to make my bed and before I know it, it is
done.” Finally he established that “Fourteen out of thirty responded in a spec-
tacular fashion.” In the same issue of the American Journal of Psychiatry,
Molitch and colleagues (Molitch and Eccles 1937; Molitch and Sullivan 1937)
reported that this drug also improved cognitive functioning in children and
adolescents. This was the first observation on the possible enhancement effects
of stimulants. Cutts and Jasper (1939) reported age- and disorder-specific par-
adoxical side effects: an excitation due to phenobarbital in children with
behavioural disorders. Bradley and his co-workers published more case
reports throughout the 1940s (Bradley and Bowen 1940; Bradley and Green
1940; Bradley and Bowen 1941). Independently from this group Bender (Ben-
der and Cottington 1942) also communicated her experiences with the use of
psychostimulants. By 1950 Bradley had treated 350 preadolescent children
with psychostimulants. The early studies on stimulant treatment focused on
institutionalised hyperactive children, often with brain damage, cerebral dys-
function and developmental disorders, and the body of literature gradually
increased. Between the 1960s and the 1990s, over 250 reviews on stimulant
treatment and over 3,000 articles were published on stimulant effects (Swan-
son 1993). By 1996, 161 randomised controlled trials had been published,
including five studies on preschool children, 150 studies on school aged chil-
dren, seven studies on adolescents and nine studies in adults (Spencer et al.
1996). 133 trials studied Methylphenidate, Dextroamphetamine was used in
22 trials, and Pemoline in 6 trials. Improvement occurred in 65% to 75% of all
children randomised to stimulants in these studies. This is confirmed by dif-
ferent reviews of the trial literature (Dulcan 1997; DuPaul and Barkley 1994;
Greenhill et al. 1999). Paul Wender (1971) postulated in his book “Minimal
brain dysfunction”, that therapeutic effects of stimulants in ADHD are based
on alterations of the neurotransmission of catecholamines in the brain. He
was the first researcher who explicitly discussed the dopaminergic neurotrans-
mitter hypothesis with respect to stimulant use in children. The previous idea
of a paradoxical effect expressed by Bradley was finally laid to rest by
Rapoport’s seminal NIMH study published in “Science” in 1978, showing that
normal children and normal adults as well as children with ADHD all react
with better concentration and reduction of impulsivity and hyperactivity
under stimulant exposure. Since that time the hypothesis of a disorder-specific
medication effect has been much criticised and general questions of enhance-

18 1 Developmental Psychopharmacology



ment have arisen again. In contrast to this early start of child neuropsy-
chopharmacology with discovery of the effects of stimulants in following
decades, child psychopharmacological research has remained focused on stim-
ulant effects and alternative treatments in ADHD and the replication of adult
psychopharmacology findings in children and adolescents. 

The so-called biological revolution in adult psychiatry began with some
accidental findings in the 1940s and 1950s. In 1949 J. Kay discovered the
anti-manic effects of Lithium. In 1955, Delay and Deniker described the
antipsychotic properties in adults of Chlorpromazine (initially synthesised
in 1950). This was the first modern antipsychotic agent and the precursor of
all phenothiazine neuroleptics. The first anecdotal description of its use in
children was published by Heuyer et al. in 1953. The authors prescribed
doses up to two milligram per kilogram to 6 children and adolescents aged 5
to 14 that they had diagnosed with psychosis and agitation. It is important to
state that at that time the concept of early or infantile psychosis in French
psychiatry was very broad. As early as in 1955, Freedman et al. conducted a
placebo controlled study of 159 hospitalised children with mixed diagnoses
treated with doses of 30–100 mg of Chlorpromazine. Iproniazid, the first
monoamine oxidase inhibitor (MAOI), was developed as a therapeutic drug
for tuberculosis but showed psychotropic properties during its development
for clinical use. Friedman described in 1955 an increase of awareness and
language production in children with autistic disorders who had been
treated with MAOIs. In 1957 R. Kuhn described the antidepressant activity
of Imipramine, and the era of pharmaceutical treatment of depression truly
began. In child and adolescent psychopharmacy, the tricyclic antidepressants
(TCAs) were first reported to be useful in treating enuresis (McLean 1960;
Poussaint and Ditman 1965), and ADHD (Krakowski 1965 and Rapoport
1965). The first descriptions of the clinical effects of TCAs in childhood
depression (Lucas et al. 1965; Frommer 1972) appeared and the same clini-
cians (Frommer 1967) had the impression that MAOIs were helpful in treat-
ing children with depression. Today we have to come to the conclusion that
no proof exists of any superiority of TCAs over placebo in children with
depression (Fegert and Herpertz-Dahlmann 2005).

In 1958 Paul Janssen developed Haloperidol, the first butyrophenon neu-
roleptic. Neuroleptics were quickly described as useful agents, not only in
psychotic disorders in children but also in hospitalised children with autistic
disorders (Fish 1960a,b) and Tourette’s disorder (Challas and Brauer 1963,
Chapel et al. 1964). In 1960 Chlordiazepoxide (Librium®) was the first of the
benzodiazepines introduced by Sternbach. As early as in 1961 Chlordiazepox-
ide was also used clinically in children. Kraft et al. (1965) published observa-
tions in 130 children with mixed psychiatric diagnoses treated with Chlor-
diazepoxide. In the 1970s and 1980s, drug development was increasingly
standardised, with placebo controlled trials becoming the established method
of proving the efficacy and describing the side effect profile of a new drug. 
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Over the decades, the phases of drug development have become more and
more rigorously implemented in adult psychopharmacology. The first
important discoveries had been accidental clinical observations, heroic sin-
gle case studies or clinical observations. No pharmacological knowledge
about the pharmacokinetics or pharmacodynamics of a substance and no
animal observations had to be collected prior to clinical use in humans at
that time. With the evolution of drug development methodology, patient
safety has acquired increasing protection in the standardised stages of drug
development. This is not true for advances in child and adolescent psy-
chopharmacology, which still consists of open clinical experiments, which
entails experimenting with substances, previously described as effective in
adults, in several children with psychiatric disorders. Until now, most of the
psychopharmacological agents used in children have been administered “off
label”, in which the prescribing physician takes responsibility for prescrip-
tion of a drug beyond the remit of its licence. Following changes in the legis-
lation in the last ten years, pharmaceutical companies have begun to con-
sider the potential use of new psychopharmacological agents in children in
their drug development plans. This is in response to requests from regula-
tory agencies, and we still do not know whether this will influence the future
of child psychopharmacology so that interventions in the developing brain
will be based upon more scientific evidence, which would make the prescrip-
tion of psychopharmacological agents to children and adolescents less
fraught with risk.

The molecular mechanisms of drug action will have to be unravelled
before scientifically-founded interventional choices can be made in the
future. Up to now, physicians and child psychiatrists have used observation
from adult work to guide child psychopharmacology, and we have not com-
pletely understood the underlying molecular mechanisms in a developmen-
tal perspective. There is a wealth of literature from animal work on the effect
of early exposure to drug leading to lasting modifications of brain function
both physiologically and behaviourally. Human observations of develop-
mental effects of drug use during pregnancy and in developmental periods
after birth are of course less direct and less common (Swaab and Boer 2001).
Until now, the clinical use of psychopharmacological drugs in children and
adolescents has been insufficiently based on animal work modelling the
impact of an intervention at different developmental stages. We often even
lack age-specific data on the pharmacokinetics and -dynamics of substances
used in children and adolescents.

1.3 Research Efforts and Future Perspectives

There is a clear correlation of the influence of expected market size with
research efforts in industry (Entorf et al. 2004). Changes in the market with
more common use of pharmacological interventions in children during the
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1990s (Zito et al. 1999, Austin et al. 2002) and regulatory changes in the
United States granting additional months of patent exclusivity in exchange
for research in children (Food and Drug Administration Modernization Act,
Best Pharmaceuticals for Children Act) with similar impending regulations
in the EU, have stimulated more psychopharmacological studies in children.
Until early 2004, 36 pediatric psychopharmacological studies had been
requested by the U.S. Food and Drug Administration (FDA), the American
regulatory agency (this corresponds to 13% of all studies requested in pedi-
atric drugs). Ten pediatric psychopharmacological drugs had been granted a
six-month additional exclusivity by the FDA. This shows that without regu-
latory interventions the market alone cannot improve the situation of safety
and efficacy of psychopharmacological treatments in children. Expected
market size determines what compound will be tested in a given population.
Therefore patients with rare diseases or age groups that usually do not get ill
are at risk. We speak of “orphan drugs” in the context of drug treatment of
rare diseases; and children may be considered “therapeutic orphans”. 

1.4 Interventions

1.4.1 Prevention

In a consensus statement on prevention the World Psychiatric Association
(WPA) defined three major aims of prevention (WPA December 2003). Pri-
mary prevention: The identification of, and interventions with, high risk
groups was recommended, for example prenatal care, healthy start to life
programmes, good parenting, collaborative multi agency programmes. Sec-
ondary prevention: Pre-morbid intervention in mental illness such as depres-
sion, post-traumatic stress disorder, substance abuse or psychosis was rec-
ommended. Tertiary prevention: This was defined as early intervention in
mental illness, for example in community-based treatment and rehabilita-
tion programmes. The World Psychiatric Association also defined goals in
educating the community about mental illness (secondary prevention) and
stigma reduction (tertiary prevention). 

In this chapter we will focus on pre-morbid pharmacological interven-
tions in mental illness or early intervention in mental illness, and we will
take the unique example of novel antipsychotics and schizophrenia preven-
tion. We would have liked to focus on so-called “neuroprotection” in cases of
early child abuse and neglect, but the literature on the neuro-protective
effects of some antiepileptic drugs also known as mood stabilisers is insuffi-
ciently researched and documented to enable this, consisting only of some
clinical observations and interpretation of animal data. An overview of well-
researched prevention programmes in child and adolescent mental health or
adult mental health (Fegert 2004b; Warner 2004) shows that the most effec-
tive prevention programmes in child psychiatry and adult psychiatry may
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not require a psychiatric or psychopharmacological intervention, but rather
a medical or psychosocial intervention. Home visiting and nursing pro-
grammes, early infancy projects and similar interventions were effective in
reducing child abuse, conduct disorder, substance abuse, adult depression,
etc. Even in schizophrenia, improved obstetric care for women with schizo-
phrenia and first degree relatives of people with schizophrenia proved to be
effective. In this context, the pre-morbid detection and early intervention for
the prevention of schizophrenia with atypical neuroleptics will be an inter-
esting example of a pharmacological intervention in the developing brain.

In 1996 Yung and McGorry defined the so-called “schizophrenia pro-
drome”, characterised by sleep disturbance, depressed mood, social with-
drawal, suspiciousness, perplexity, change in sense of self or others, poor
appetite, raising thoughts, impulsivity or disinhibition, memory problems,
anxiety, anger, irritability, deterioration of functioning, poor concentration,
loss of motivation, fatigue perceptual changes, somatic complaints, thought
blocking, odd behaviour and elevated mood. Although this is a very unspe-
cific list of symptoms, with some of these being quite common in adoles-
cents in puberty, the American Psychiatric Association defined “prodromal
schizophrenia” in DSM III, the diagnostic and statistical manual for the clas-
sification of psychiatric diseases in the United States. Here we find in the def-
inition such unspecific behaviour as social isolation and withdrawal, impair-
ment in role functioning, peculiar behaviour, impairment of personal
hygiene, blunted or inappropriate affect, digressive speech or poverty of
ideas, odd beliefs or magical thinking, unusual perceptual experiences (illu-
sions), and lack of initiative, interests or energy. 10–50% of Australian 16-
year olds reported having at least two of these non-specific symptoms.
McGorry stated that these symptoms of schizophrenia prodrome are a mix-
ture of assimilated psychotic symptoms, neurotic and mood related symp-
toms and various changes in behaviour. In his research, based on these
symptoms McGorry and his co-workers found that 41% of all individuals
meeting various criteria for prodrome would go on to develop first episode
schizophrenia within one year, and a further 15% would develop it within
two years. In an interventional study of 522 patients referred to the PACE
Clinic, 135 met study criteria and 59 were finally randomised into two treat-
ment groups. The first group received individual and family support and
SSRI treatment, if indicated, for six months (n = 28). The other intervention
group received the same support and open label Risperidone therapy (1–2
mg per day) plus cognitive therapy for six months (n = 31). At six months,
35.7% (10 out of 28) of those receiving supportive care had developed first
episode psychosis. In the other group of those receiving low dose Risperi-
done and cognitive intervention, 3 out of 31 (9.7%) had developed first
episode psychosis during six months, and 3 more had a first episode during
the subsequent six months (Philipps et al. 2000). The onset of psychosis was
therefore possibly delayed in about 7 of the early interventional or Risperi-
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done prevention group. Philipps concludes that in subjects manifesting
symptoms of the “schizophrenia prodrome”, the transition to frank psy-
chosis appears to be less frequent in those given drug treatment and cogni-
tive therapy than in those not given such treatment. But is this perilous inter-
vention with a strong atypical neuroleptic justified? This positive outcome
seems to be very striking. In 7 out of 31 subjects the onset of illness was
delayed or prevented but at the same time out of 31 early intervention sub-
jects, 21 had been told that they were at risk for schizophrenia but in fact did
not develop it; thus they would have been taking Risperidone unnecessarily.
Furthermore, three patients developed early Schizophrenia despite taking
Risperidone. So they, too, had taken the preventive Risperidone therapy
without benefit. A German group (Klosterkötter et al. 2001) developed the
Bonn Scale for Assessment of Basic Symptoms, a 66 item measure of prodro-
mal disturbance in thought, language, perception and affect. In their 10-year
follow up of clinic outpatients they found that 49% of their outpatients
developed schizophrenia as compared with 70% of those with an identified
risk by the Bonn Scale for Assessment of Basic Symptoms developed schizo-
phrenia (positive predictive value). The authors reported a low false negative
rate that means the sensitivity was high at 0.98 and a moderate false positive
rate with specificity being at 0.59. They concluded that their screening
instrument is applicable to a broad identification of at-risk persons in a gen-
eral population. But this might be a dangerous conclusion, because their
study was conducted in a highly selected population where 49% of all
referred outpatients developed schizophrenia. In the general population the
base rate with risk of developing psychosis is at about 1%. According to
Bayes’ theorem, the positive predictive value of 70% in this special outpa-
tient population drops to 2% in the general population. Therefore one might
understand why in Germany many people had objections when this group
wanted to leave the outpatient setting and go to schools with their screening
instrument in a research project, in order to identify at-risk patients qualify-
ing for an early pharmacological preventive intervention. Given the results
of McGorry, also in a highly selected population with a number needed to
treat of about four for preventative effects of psychotropic medication in at-
risk subjects, the number needed to treat in general population based sample
would be very high, whilst the risk to harm by the side effects of the medica-
tion without any preventive benefit would also be high. Preventative medica-
tion in the schizophrenia prodrome may not work because the screening and
selection of cases might be inadequate. The symptoms are very unspecific,
and psychosis in childhood is an extremely rare condition. Less than 1% of
all schizophrenic disorders start before the age of 10, less than 4% before the
age of 14; as a result, very early onset psychosis before the age of 11 or early
onset psychosis are low frequency disorders that are difficult to detect in the
general population, for example through school based programmes. It is for
this reason that the Australian Intervention Program was criticised by Euro-
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pean authors (Fegert 2003). Even if the intervention is effective for some of
the identified individuals, intervention might be harmful to those individu-
als with false positives on screening. Finally, there may be much better ways
to identify the target group by training the general population to recognise
symptoms of schizophrenia and thus reduce the duration of untreated psy-
chosis that is related with negative outcome of schizophrenia in many stud-
ies.

1.4.2 Treatment in a Developmental Perspective

1.4.2.1 The Example of SSRI Use in the Treatment of Childhood
Depression

A scandal highlighting the problem of off-label use. In paediatrics and child
psychiatry, “off-label” use and unlicensed use, are very common. Most of the
medicines used to treat children are not approved by the regulatory agencies
for an indication in this age group. Child psychiatrists usually rely on results
found in adults and then try to adapt dosages and treatment strategies to the
needs of the paediatric age group. There is often no research on age-depen-
dent pharmacokinetics, which means that dosing is a risky single-case based
strategy. Children are not small adults; this is well known, but there is inade-
quate research on psychotropic medication in children. Written requests by
the American regulatory agency FDA did stimulate research on antidepres-
sants in children and adolescents. In order to get patent extension, several
pharmaceutical companies studied their products in this age group and sub-
mitted the results to the agencies. Unfortunately, they did not usually pub-
lish unfavourable results. Therefore clinical recommendations which relied
on published literature, for example in treatment parameters or clinical
guidelines, recommended the use of SSRIs in children and adolescents for
the treatment of depression. The so-called SSRI debacle, which we will
describe below, illustrates the risk of publishing seemingly positive case
series without control groups. Many novel interventions in the brain are first
published in the same way for example as case reports or case series without
any blinded controls or other controlled design. There might be a natural
tendency to underreport negative observations and overestimate positive
effects. 

Since the first airing of the BBC Film “The Secret of Seroxat®” on the 13th

of October 2002 in Europe as well as in the United States, an increasing
amount of publications and contradictory information has caused a vivid
debate about risks and benefits of SSRI treatment in depressed youth. Many
parents and depressed children are alarmed and their spontaneous reactions
to reports in the media are increasingly posing a further risk in the treatment
of depression in child and adolescent psychiatry. The general acceptance of
the use of psychotropic agents in the treatment of children and adolescents,
which had grown in the last decade (Zito et al. 2000), is now declining. There
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is an ongoing discussion on publication bias and the need of transparent
information for the public, prescribers and patients. The fact that the new
European Clinical Trials Data Base (EUDRACT) will not be publicly accessi-
ble raises questions of the importance of transparency and treatment safety
on the one hand and patent holder propriety issues on the other. Well
founded critical reviews (Angell 2004) as well as conspiracy theories on the
cooperation of doctors and industry (Healy 2004) and personal reports of
families who lost a child under SSRI treatment (with many other factors not
taken into consideration) have spread, causing concern and controversy.

Many clinicians now avoid the off-label prescription of SSRIs and have
returned to tricyclic antidepressants. In some countries, for example in Ger-
many, a majority of physicians had never given up using tricylics, because of
a conservatism reinforced by the labelling situation – due to historical
labelling procedures some tricyclics are labelled in some European countries
for the use in childhood depression, despite the absence of proof of their
efficacy for this indication in this age group in a clinical trial or a meta-
analysis (Greenhill and Waslick 2004).

Of the remaining clinicians who are still prescribing SSRIs, some tend to
use low dosages to avoid harm, ignoring the fact that children and adoles-
cents generally metabolise antidepressants more rapidly than adults (Brent
2004; Findling 2004). Some refrain from prescribing SSRIs even in situations
where we can find promising results (such as posttraumatic stress disorder
[PTSD] and anxiety) and have established indications with childhood
labelling of different substances in different countries, as in SSRIs for obses-
sive-compulsive disorder. 

The European Medicines Agency (EMEA) has reinforced these attitudes
by issuing a general warning against SSRIs on April 25th 2005, recommend-
ing strong warnings across the European Union to doctors and parents
about risks of suicide-related behaviour. The EMEA’s Committee for Medic-
inal Products for Human Use (CHMP) concluded that “these products
should not be used in children and adolescents, except in their approved
indications” (Doc. Ref. EMEA/CHMP/128918/2005 corr).

Development of the SSRI controversy. In January 2003 the FDA approved Flu-
oxetine for paediatric use in major depressive disorder (MDD) and obsessive
compulsive disorder (OCD). The British Modern Humanities Research
Association (MHRA) issued a warning about Paroxetine in children and
adolescents based on a confidential report concerning 3 studies with Paroxe-
tine including 748 children and adolescents. Events possibly related to sui-
cide occurred in 3.7% in the treatment group and 2.5% in the placebo
group. This means that there was a non significant (p = 0.50) increase of rel-
ative risk (1.5, 95%CI: 0.6, 3.4). Even though during the 30 day follow up
period event rates in the Paroxetine group were further elevated to 5.3% vs.
2.8%, the increase of relative risk still remained non significant (p = 0.12).
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Adding the data from the other trials including children with OCD, possibly
suicide-related events went down to 2.4% in the therapy group vs. 1.1% in
the placebo condition (p = 0.07) and to 3.4% vs. 1.2% if the 30 day follow-
up period was included (p = 0.01). The authors of the report conclude: “This
means that any possibility of a protective effect is minimal, but the excess
risk could be over 5-fold”.

From this time on the public discussion mainly focussed on risks in treat-
ment with SSRI, avoiding the issue of poor treatment outcome and lack of
proof of efficacy. Clinicians, in contrast, stressed the clinical effectiveness
and importance of SSRIs based on their personal impressions. Some epi-
demiologists started to discuss the general decrease of suicide rates since the
introduction of these medications in search of a proof of their general bene-
fit (Olfson et al. 2003).

In July 2003 the FDA addressed a request for paediatric suicidality sum-
mary data to the patent holders of 8 other antidepressant products. Wagner
et al. published their study on the efficacy of Sertraline in August 2003. At
the same time Wyeth issued a warning to doctors concerning Venlafaxine
and pro-actively obtained a label upgrade in the United States while the
MHRA issued a warning on Venlafaxine. The FDA sought external review to
reclassify possible suicide-related events at Columbia University. 

At the end of 2003 the British agency’s warning regarding antidepressants
was extended to a contraindication of all SSRIs except Fluoxetine, followed
by a FDA general warning in March 2004 after a first FDA public hearing in
February and a warning by Health Canada (http://www.fda.gov/cder/drug/
antidepressants/default.htm, accessed on December 14th, 2006). Whittington
et al. (2004) published in the Lancet the first systematic review of published
vs. unpublished data and concluded:

Data for two published trials suggests that Fluoxetine has a favourable risk-benefit
profile, and unpublished data lend support to this finding. Published results from
one trial of Paroxetine and two trials of Sertraline suggest equivocal or weak risk-
benefit profiles. However in both cases, addition of unpublished data indicates that
risks outweigh benefits. Data from unpublished trials of Citalopram and Venlafax-
ine show unfavourable risk-benefit profiles.

Different papers claimed that we need full access to data of positive and
negative trials (3, 4, 14). In June 2004, New York state attorney Eliot Spitzer
filed a law suit charging United Kingdom-based drug company Glaxo
Smith Kline with “repeated and persistent fraud alleging that it only pub-
lished positive results of its Paroxetine trials”. In summer 2004 the case was
settled with the payment of more than two million US dollars. Since the
FDA hearing there had been rumours that the FDA had suppressed a criti-
cal report by the FDA’s child psychiatrist Andy Mosholder stating that
there is a two-fold risk of suicide-related behaviour in the use of SSRIs
compared to placebo. The United States’ Congress started an investigation
against FDA. Finally in August 2004 the British Medical Journal and the
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New York Times gained access to Dr. Mosholder’s 33-page memorandum
and the FDA launched a criminal investigation to find out who leaked the
report. The results of the reclassification analysis by the Columbia team
were published on the internet by the FDA in August. In mid-August 2004
the Treatment for Adolescents with Depression Study (TADS – a publicly-
funded randomised controlled clinical trial done by a research team) was
published in the Journal of the American Medical Association. This was
the first study comparing medication against psychotherapy and the com-
bination of both to placebo. The combination of Fluoxetine with cognitive
behaviour therapy (CBT) offered the most favourable statistically signifi-
cant results over placebo and showed a response rate of 71%. Fluoxetine
alone (with a response rate of 60.6%) was statistically superior to CBT
alone (43%, the response at of placebo being 34.8%). With respect to sui-
cide risk, the authors found that clinically relevant suicidal thoughts were
present in 29% of the sample at baseline and improved significantly in all
four treatment groups, with the combination therapy showing the greatest
reduction. In that sample of 439 youths suffering from moderate to mod-
erately severe MDD (CDRS-R t score average was 76 at the beginning of
treatment, with current major depressive episode duration median being
48 weeks) seven patients (1.6%) attempted suicide. As in the other studies,
there was no completed suicide. CBT had a specific beneficial effect on sui-
cidal ideation.

The TADS Fluoxetine and placebo data have been included in the FDA
risk analysis, and were presented in September 2004 at a second public
hearing. The members of the two advisory committees concerned (the
Psychopharmacologic Drugs Committee and the Paediatric Advisory
Committee) concluded that the finding of an increased risk of suicidality
in clinical trials was a group effect and recommended that a trials warning
related to an increased risk should be applied to all antidepressant drugs
whether previously studied or not, and a patient information should be
provided to children and their caregivers with every prescription. They
reached a split decision (15 for and 8 against) recommending a so-called
“black box warning” but were unanimous that these drugs should not be
contraindicated because the access to these therapies was important for
those who could benefit. The controversy over the pros and cons of a black
box warning was made public by the New England Journal of Medicine,
which asked to committee members to comment on this issue (Newmann
2004; Brent 2004).

On Friday, October 15th, 2004, the FDA launched a strategy, including a
black box warning, to strengthen safeguards for children and adolescents
treated with antidepressant medications.

On April 25th, 2005, the CHMP of the EMEA concluded that these sub-
stances “should not be used in children or adolescents except in their
approved indications”.
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Access to care and national differences in treatment approaches. Access to care
and the possibilities of surveillance of side effects are different across Euro-
pean countries. In some countries a majority of depressed patients are seen
by general practitioners or paediatricians, whereas in other countries child
psychiatry is well developed as a speciality and there are sufficient treatment
facilities for both inpatient and outpatient psychiatric treatment of child-
hood depression. In an analysis (Fegert et al. 2004; Zito et al. 2004) based on
a Dutch cohort of 72,570 enrollees, a German cohort of 480,680 enrollees
and a Mid-Atlantic State Children’s Health Insurance Program (SCHIP)
cohort (comparable to the others in its middle class composition) of 125,157
enrollees, a wide disparity across systems has been found. Antidepressant
prescriptions were 15 times greater in the United States middle class sample
than in the German, and 3 times greater than in the Dutch cohort despite a
similar theoretical approach to child psychiatry. Older girls were most com-
mon recipients of prescriptions in Dutch and German cohorts, whereas 
5–14 year olds were more prominent in the United States cohort. Sub-class
analysis showed that tricyclic antidepressants are still the most prescribed
antidepressant drugs for young people in Germany, whereas in the United
States and Dutch population SSRIs were the most commonly prescribed
drugs. Table 1.2 gives an overview of antidepressant prescriptions. Paroxe-
tine (27% Netherlands, 24% United States) accounted for a quarter of all
antidepressant prescriptions in the Dutch and United States cohort, while
Imipramine and Amitriptyline constituted 45% of the prescriptions in Ger-
many (Fegert et al. 2004).
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Table 1.1: Black Box Warning Issued By the FDA October 2004

Suicidality in Children and Adolescents

Antidepressants increase the risk of suicidal thinking and behavior (suicidality) in
children and adolescents with major depressive disorder (MDD) and other psychi-
atric disorders. Anyone considering the use of [Drug Name] or any other antide-
pressant in a child or adolescent must balance this risk with the clinical need.
Patients who are started on therapy should be observed closely for clinical worsen-
ing, suicidality, or unusual changes in behavior. Families and caregivers should be
advised of the need for close observation and communication with the prescriber.
[Drug Name] is not approved for use in pediatric patients except for patients with
[Any approved pediatric claims here]. (See Warnings and Precautions: Pediatric
Use) 
Pooled analyses of short-term (4 to 16 weeks) placebo-controlled trials of nine
antidepressant drugs (SSRIs and others) in children and adolescents with MDD,
obsessive compulsive disorder (OCD), or other psychiatric disorders (a total of 24
trials involving over 4,400 patients) have revealed a greater risk of adverse events
representing suicidal thinking or behavior (suicidality) during the first few months
of treatment in those receiving antidepressants. The average risk of such events on
drug was 4%, twice the placebo risk of 2%. No suicides occurred in these trials.



Fluoxetine prescriptions ranked at a middle level of 7% in Germany, 14%
in the Netherlands and 18% in the United States population. Co-medication
was common in the American population (21.3%) while in the Dutch and
German cohort the rates were much lower (5.9% and 5.4% respectively).
Herbal medicines such as Hypericum (St. John’s Wort) were not included in
this comparison, but another study in a German sample (Kölch et al. 2004;
Fegert et al. 2006) has found Hypericum to be the predominant drug pre-
scribed for childhood and adolescent depression in Germany. The data
shows that the prescriptions of Paroxetine or Venlafaxine may be an impor-
tant health issue in United States-populations and in the Netherlands or the
United Kingdom but are not such an issue in Germany where ineffective
medications for the treatment of depression, such as TCAs with their high
risk profile (Amitai and Frischer 2006), are more widely prescribed. 

Consequences. The discussion on contraindications, black box warning, dif-
ferent warnings and prescription restrictions has caused considerable politi-
cal fallout and confused many patients, parents and doctors. There is a situ-
ation of relatively low risk but unclear benefit in the treatment of depression
with most of the known SSRIs except Fluoxetine. There has been no pooling
of efficacy data with the same methods at the FDA, so we only have informa-
tion of the risk of the drug class but not whether there is an overall positive
trend for efficacy. Many patients have been alarmed about these warnings
and do not understand the notion of a statistically significant but clinically
small risk signal. This makes sudden withdrawal from a clinically effective
medication a high risk associated with this type of situation where informa-
tion is skewed.

The non-transparency of research results caused a major credibility prob-
lem for doctors and industry. As in the United States, it will be important in
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Table 1.2: Leading Antidepressants as a Proportion of All Antidepressant Users

Leading antidepressants as a proportion of all antidepressant users

Dutch
n=390 %

German *
n=522 %

US-SCHIP
n=2067 %

Drug 1 Paroxetine 27 Imipramine 32 Paroxetine 24

Drug 2 Amitriptyline 16 Amitriptyline 13 Sertraline 23

Drug 3 Fluoxetine 14 Opipramol 12 Fluoxetine 18

Drug 4 Imipramine 14 Doxepine 11 Bupropion 18

Drug 5 Fluvoxamine 9 Fluoxetine 7 Trazodone 7

> 1 drug 5.9% 5.4% 21.3%

*  Excluding herbal medicines
Source: Fegert et al. 2004



the future in Europe to have sponsors of clinical research other than indus-
try. Because of their vested interests, combined trials with psychotherapy or
psychosocial intervention and medication or trials with psychotherapy alone
will never be sponsored by the industry (Vitiello et al. 2004). We need a bet-
ter understanding of the interface between publicly-funded and industry-
funded research and better opportunities for integration and collaboration
in paediatric psychopharmacology and treatment research. According to
European regulations and national law in many European countries, group
benefit is the only ethical principle that legitimises clinical trials in children.
Therefore research data must be made fully available to the public. Research
physicians should not sign trial contracts which give the sponsor an absolute
or relative right to veto publication. More research on the long-term effec-
tiveness and long-term safety of psychopharmacological treatments in chil-
dren and adolescents is needed. We need better information for patients and
parents, general practitioners, paediatricians, child and adolescent psychia-
trists and the media. 

There are no simple answers to complex situations. Banning an entire
group of medications involves a higher risk for patients and doctors and
takes us back to a situation that we had in the 80s and the early 90s of the last
century in most of the countries in Europe, where long-term non-evidence-
based treatments or insufficient access to treatment were common for chil-
dren in need of child psychiatric interventions. The SSRI crisis dramatically
illustrates the fact that we do not need any more ideological controversies
and conspiracy theories on child psychopharmacology, but that instead we
need more evidence and more, better research for the benefit of children in
order to have balanced treatment strategies founded on a sufficient scientific
evidence base.

1.4.2.2 Stimulant Treatment of ADHD

According to Schwabe and Paffrath (2005), there has been a 40-fold increase
of Methylphenidate prescriptions in Germany over the last ten years. Elliger
(1991) estimated, based on a supposed daily dose of 30 mg and a mean treat-
ment duration of 150 days, that about 2,500 children were treated with
Methylphenidate in Germany at the beginning of the 1990s. Ten years later it
was found that 68,000 children were treated with Methylphenidate (Fegert et
al. 2002). Safer et al. (1996) found a 2.5-fold increase of prescriptions in the
United States from 1990 to 1995. The overall treatment prevalence he found
was 2.8% in children aged 5–18. Angold et al. (2000) found, in their great
Rocky Mountains study, a treatment prevalence of 7.3% of all children, but
only 34% of these children treated with stimulants fulfilled all diagnostic cri-
teria for ADHD. Different study groups have described important regional
differences (Rappley et al. 1995; LeFever et al. 1999; Fegert et al. 2002). In the
above mentioned study, Fegert et al. found that the stimulant prevalence was
the highest in the age group between 9 and 15 years, at 2.5%. Boys were more
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frequently treated than girls (2.5–3.1 times more often). 90% of all prescrip-
tions concerned Methylphenidate, and less than 10% of the boys treated
with stimulant medication had been co-medicated. Co-medication included
many irrational combinations with phytopharmaca, benzodiazepines and
other non-phytosedatives. These combination therapies were mostly pre-
scribed by general practitioners and paediatricians whilst the combination
with atypical neuroleptics apparently was more favoured by child psychia-
trists. There is still an ongoing debate on the long-term effects of
Methylphenidate treatment especially with respect to the development of
substance abuse disorders. Most of the published studies described an even
lower risk in patients that had been treated for ADHD (Biederman et al.
1999; Molina et al. 1999; Paternite et al. 1999; Levin and Kleber 1995), and
others found no influence at all (Barkley et al. 2003; Weiss and Hechtmann
1993; Chilcoat and Breslau 1999; Burke et al. 2002). Only Lambert and Hart-
sough (1998) found an increased risk. Different regulatory agencies have
issued warnings or conducted hearings on other different possible long-term
effects or serious side effects of stimulant treatment, such as possible cardiac
problems or hallucinations. New formulations with slow release, imitating a
twice daily or thrice daily Methylphenidate dosing regime have entered the
market, reducing the stigmatisation of children who previously had to take
their medication in school. New classes of so-called non-stimulant interven-
tions such as Atomoxetine have also found a place in the market for the
treatment of children suffering from ADHD. So, at the end of 2005 the num-
ber of children treated with a stimulant or non-stimulant medication for
ADHD is the highest ever seen in the United States and in many countries in
Europe. 

There is good evidence for this approach. The Multimodal Treatment
Study of Children with ADHD (MTA) and the MMT (Hechtman et al. 2004)
both showed that pharmacological treatment with a sophisticated titration
technique is comparable or superior to any other approach. In general there
is no additional benefit to be expected from combined pharmacological and
psychotherapy. It is only in cases with co-morbidities that combined treat-
ment strategies may be superior to pharmacotherapy alone. Based on these
multimodal treatment studies, pharmacoeconomic discussions have arisen
about the general usefulness of psychotherapy in this field. While the Euro-
pean standpoint is still that psychosocial interventions and medication
should be combined and in less severe cases psychosocial interventions
should be tried first, in the United States medication is usually the first
approach in trying to address the problem of ADHD.

Because stimulants were introduced in child psychiatric therapy so early,
there is a lack of sound pre-clinical studies that are now usually conducted in
early phases of drug development. Still, very little is known about the exact
pathogenesis of ADHD at the molecular level. There seems to be good evi-
dence for a genetically inherited vulnerability, as Biederman and Faraone
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(2005) reported that most studies with focus on the dopamine D4 receptor
“have assayed a variant known as the exon III 7-repeat allele, which produces
an in-vitro blunted response to dopamine.” There are other possibilities, for
example of the dopamine 5 receptor and the 148-bp allele, which have been
reported as well. The genetic factors are amplified through different influ-
encing factors throughout child development, such as pregnancy and deliv-
ery complications, neglect, abuse, hours of television viewing, etc., thus pre-
senting a broad but also “fuzzy” range of influences or underlying mecha-
nisms. This seems to result in a dysregulation of frontal-subcortical circuits.
When confronted with cognitive tasks, differential activation of neural sys-
tems can be assessed using neuroimaging studies of ADHD patients as com-
pared to healthy subjects. For example, Durston et al. (2003) reported that
children with ADHD activated frontostriatal regions ineffectively when
compared to healthy controls, and also activated a network of regions
(including more posterior and dorsolateral prefrontal regions). In addition
to this complex mosaic of possible triggers, the cellular mechanisms of func-
tioning of Methylphenidate (about sixty years after it was first synthesised)
and other stimulants remain unknown.

Evidence from neuropharmacological studies seems to confirm the
hypothesis that ADHD is founded on a disequilibrium of catecholaminergic
neurotransmission, especially within the dopaminergic system (Solanto
2002). Neuroimaging studies show an increased density of dopaminergic
transporters in the striatum of adult ADHD patients (Dougherty et al. 1999)
which can be altered (decreased) through administration of Methyl phen i -
date (Krause et al. 2000). There seems to be sound evidence that Methyl -
phenidate binds to the dopaminergic transporter on the neural cellular
membrane, thus blocking the reuptake of dopamine from the synaptic cleft
back into the presynaptic neuron, which in turn increases the concentration
of dopamine within the synaptic cleft (Solanto 1998; Volkow et al. 2005;
Chen et al. 2005). In addition to the abovementioned reuptake blockade
there seem to be other mechanisms of Methylphenidate action, as behav-
ioural alterations after administration of Methylphenidate have been
observed in mice lacking dopamine transporters (Trinh et al. 2003).

1.4.2.3 Treating Schizophrenic Patients with Neuroleptics 
During Childhood and Adolescence

In surveys of the current state of research, the lack of controlled studies of
atypical neuroleptics has been criticised. Findings concerning the adult age
group are generally assumed to be applicable to adolescents. Currently there
is insufficient data available which is specific to the adolescent age group.
The general reason for this lack is the worldwide problem of “off-label use”
of substances legally permitted for use in adulthood with children and ado-
lescents, which has been previously discussed. Currently in the Federal
Republic of Germany, as in most countries of Europe, no atypical neurolep-
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tics are licensed for the treatment of schizophrenia in childhood and adoles-
cence (as at the end of 2005). Since autumn 2001, Risperidone has been
labelled from age five for another indication (disruptive behaviour), because
sufficient data on effectiveness, and above all on therapeutic safety, are avail-
able for this (Findling et al. 2001; Croonenberghs et al. 2005; Fegert and Her-
pertz-Dahlmann 2005). Gillberg’s survey (2000) shows that even for the
“old”, typical neuroleptics few studies exist, most of them open studies. Here
Gillberg cites fewer than 10 noteworthy studies, and in a survey of the last 35
years he is able to point to another 50 studies that contain case reports of one
to six patients treated. Truly controlled studies, namely those able to present
a genuine basis of evidence, are extremely rare; thus, among the studies he
mentions there are still those that make reference to the treatment of autism
and other behavioural abnormalities. Thus, according to the criteria of the
international psychopharmacological algorithm project (Jobson and Potter
1995), high standards of evidence and verification are missing.

This persistent situation has led us to question whether protective regula-
tions might not generally lead to psychopharmacological advances being
withheld from adolescents. Largely due to the terrible medical crimes of the
Nazi era, ethical standards and protective regulations ranging from the
Nuremberg Code to the Declaration of Helsinki, adopted by the World Med-
ical Association, were developed to protect those considered “incapable of
consent”. Indeed, a primary problem in child and adolescent psychiatry is
the fact that in many discussions children and adolescents are seen as gener-
ally incapable of consent. Rothärmel (1999), together with Rothärmel et al.
(1999), have suggested that in such contexts “informed consent” can become
a construct that is opposed to the real interests of children, because in the
consultation parents act as proxies on behalf of the children, though the chil-
dren are expected to cooperate in the treatment. Thus, in places where
American English is spoken a distinction is made between “assent” and “con-
sent”. “Assent” indicates the adolescent’s willingness to undergo treatment,
which though it does not have the status of legal consent is still a prerequisite
for clinical research.

Patient information, informed consent and assent in off-label treatment. The
current practice in the treatment of adolescent patients with schizophrenia
in Europe is to conduct an individual clinical trial using an atypical neu-
roleptic. However, this treatment is adopted exclusively in the interest of
healing the patient, as an individual decision. Adolescents generally seem to
show considerable psychological maturity, and many adolescents are per-
fectly able to understand issues concerning medication. Nevertheless, espe-
cially in the acute stage of a first schizophrenic illness, prescribers should
proceed with caution and on the assumption of a limited capacity for con-
sent because of the impact of psychopathology. This means that the physi-
cian should assume that acutely ill patients cannot sufficiently evaluate the
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nature, meaning, or scope of the administration of medicines, and that
therefore, in addition to the patient’s consent, the consent of the person with
custody is absolutely necessary. Thus the consultation in a situation of off-
label use (described in German law as “an individual clinical trial”) must be
rather more thorough, in many respects, than for a treatment in the context
of authorisation, that is, of specialised research. On the basis of therapeutic
freedom, the doctor can opt for a treatment that is not yet labelled in this
form, but must consult about the matter with the individuals concerned and
also explain the legal alternatives. The advantages of the drugs to be taken,
their digestibility, side effects, onset of effects, duration of effects, and target
dosage must all be discussed. Placing such considerable demands on the
consultation discussion entails legal risks, for the doctor will be held respon-
sible for any lack of thoroughness in the consultation or, in reality, for insuf-
ficient documentation of the consultation process. Therefore, what distin-
guishes the competent consultation is the designation, at the beginning of
treatment, of a significant measure indicating the quality of the process. It
must be borne in mind, particularly in the treatment of adolescent patients
with schizophrenia, that patients’ understanding of treatment efforts in con-
sultation will change with the increasing success of the treatment. Conse-
quently, some consultation discussions must be repeated, i.e. followed
through in a broader context. Consultation with adolescents is more of a
continuous process than a one-time task completed at the beginning of
treatment. For instance, if the doctor records specific follow-up questions
with the documentation from the consultation, then it will be easy to present
proof, in the event of any subsequent legal-medical dispute, that an appro-
priate consultation discussion has taken place.

Empirical impressions on the questions of participation of children in treatment
decision. In conducting a broader investigation of the rights of children and
adolescents to information and participation in psychiatric treatment,
Rothärmel et al. (2005) investigated, with the support of the Volkswagen
Stiftung, a random sample of consecutive admissions to child and adolescent
psychiatric treatment in Rostock and Ravensburg. In total, all consecutive
inpatient admissions to both support clinics were included in the sample,
with 296 cases in the age range of seven to seventeen years. Through factor
analysis, different scales were obtained from a questionnaire. Relevant here is
the “Participation Scale”; it consists of eight items and indicates a significant
internal consistency (Cronbach’s Alpha 0.87). Participation at the beginning
of treatment had significant effects on motivation measured at the first and
fifth week of treatment and also on the evaluation of the quality of treatment
at the end of treatment (Beta coefficient 0.518***, 0.245*, 0.183*). Particu-
larly for the beginning of treatment, the considerable participation of the
patients through sufficient consultation accounted for 25% of the total vari-
ance with regard to motivation. Since, in child and adolescent psychiatry,
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schizophrenic illnesses usually make their first appearance in adolescence,
we are considering in this context only the partial random samples of the
over-14 year old patients (n = 161). Nineteen of these patients had a schizo-
phrenic illness; an additional nineteen had the diagnosis of borderline per-
sonality disorders (F 21/DSM IV 301.22) and thus belonged to the treatment
group for which the use of atypical neuroleptics is considered. For the
patients of this diagnostic group, decisions concerning treatment were made
by others far more frequently than was the case with other over-14 year-old
child and adolescent patients (with reference to the diagnosis group ICD-10,
F 2/DSM IV 295x-298x, chi2 = 7.504, p = 0.23). Because these patients were
asked at the same time to what extent they would want to have the option to
be the sole decision-makers for their own treatment, it was possible to estab-
lish the astonishing fact that these significantly impaired patients reflected in
a fully realistic manner on the greater necessity of decision-making by others
given their illness. The patients with schizophrenia, personality disorders,
and eating disorders had the least desire (meaning not at all) to be entitled to
make determinations about important questions of treatment (such as the
admittance to treatment, medicinal dosages, eating guidelines, etc.) for
themselves, as compared with the other patients of the same age. The rela-
tionship between autonomy, participation, and heteronomy is thus a highly
sensitive matter that must be treated with a view to the patient’s well being
and the individual patient’s situation. It must, however, be said by way of
qualification that, in the context of acute schizophrenic symptoms, among
the criteria for exempting a patient from completing an interview was “dan-
ger of doing substantial harm,” and thus the most seriously affected patients
could not be included in these interviews. 

The adolescents under treatment for schizophrenia were directly ques-
tioned in interviews as to how they had understood the consultation on
medication. Here are a few quotes from their responses: “So I can get a little
more rest from the voices in my head”; “For my head, so I can be normal
again”; “...to repress the visions, I had and to be more calm”; “Don’t know –
actually things should be better for me then.” 57.1% of the patients were, by
their own account, informed of side effects and long-term consequences.
Only 14.3% of this patient group were consulted concerning alternative
medications. However, in the overall random sample, one third of the
patients were consulted concerning alternatives for treatment. This propor-
tion of one third indicates far from optimal provision of information of all
patients, but is nevertheless much better than in this specific group of very
dependent patients with schizophrenia. To the interview question of how the
decision was first made to prescribe medication, patients responded: “The
doctors decided on the first day”; “It was determined by the doctor at the
ward”; “I got something else from my doctor but it was switched at the
clinic”; “They just said I should take some of them. That’s what the doctors
told me”; “I was asked, with my parents.” These results show that the general
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concept of increasing the autonomy of the patient may not be acceptable or
appropriate for all patients, depending on their developmental age and spe-
cific conditions.

Evidence base as a prerequisite for the formulation of treatment standards. The
question of whether a certain form of therapy can be designated as standard
has played a critical role since the Aciclovir decision of OLG (Higher
Regional Court) Cologne (05/30/1990 – see Fegert et al. 1999). In that case,
doctors were criminally convicted for failing to apply an off-label medica-
tion for a given diagnostic indication, even though it was regarded as stan-
dard practice in international literature in the field. The effort to establish
quality and a greater evidence base has led professional organisations to set
up guidelines to diagnostics and therapy. In the German guidelines for
“Schizophrenia, schizoid-type and delusional disturbances,” the argument is
made that typical and atypical antipsychotics are (with the exception of
Clozapine) the psychopharmaceuticals of first choice. This conclusion agrees
with the current guidelines of German and American adult psychiatric pro-
fessional groups, in particular for the treatment of schizophrenic patients
with so-called negative symptoms. However, no adequate evidence base cur-
rently exists on effectiveness for this recommendation in childhood and ado-
lescence. At the time of the review of these guidelines, three studies (Man-
doki 1997; Kumra et al. 1998; Krishnamoorthy and King 1998) were avail-
able on Olanzapine, with a total sample size of 21 patients. These pertained
to un-controlled, open observations. With regard to the use of Risperidone
in treating childhood and adolescent schizophrenia, the authors of the Ger-
man guidelines at that time were only able to make reference to Quintana
and Keshavan (1995), Groevich et al. (1996), and Armenteros et al. (1997),
who collectively made observations of a total of thirty patients in open trials.
It can certainly be said that results from six short observations of open treat-
ment describing altogether the effects of two different substances with
approximately 50 adolescent schizophrenic patients cannot be considered an
adequate evidence base for such a recommendation. This recommendation
was, however, correct in other qualitative aspects and was even elaborated in
a consensus process by the three professional societies of child and adoles-
cent psychiatry in Germany.

In their survey of neuroleptic efficacy, which covered five placebo-con-
trolled studies, twenty-four open studies and three case studies, Toren et al.
(1998) arrived at the conclusion that the most convincing empirically
obtained evidence of effects available are for Clozapine. Meanwhile, there
are certainly other open studies on newer substances as well, such as Queti-
apine (McConville et al. 1999; Shaw et al. 2001). However, even today no
general designation for the highest standard of evidence can be made, the
prerequisite being two or more controlled studies for a substance not a sub-
stance group.
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The current, problematic, state of affairs with respect to available data and
the law leads to a heterogeneous practice of making and writing prescrip-
tions, compounded by the changes in care that occur as patients move
between different practitioners at the clinics. Because of the deficient state of
studies on childhood and adolescence, practitioner prescribing is driven by
practical experience and experience gained from adolescent psychiatry con-
cerning effectiveness. As a result, structural deficits should not be conceived
so much in terms of their relation to proven effectiveness as to therapeutic
safety. In any case, data concerning the effectiveness of antidepressants shows
that even with respect to the effectiveness of substances, manifestly age-spe-
cific variations can arise. Some key questions remain: questions concerning
specific age-appropriate dosages; questions concerning the particularly pro-
nounced, age-dependent side effects such as elevated Prolactin-levels (e.g.
Turrone et al. 2002) with and without clinical consequences; questions con-
cerning the long-term implications of medically “trivial” physical side effects
such as weight-gain, and so on. The process of treatment can be substantially
hindered by the fact that, for example with an already paranoid patient and
his greatly worried parents, a discussion must take place concerning off-label
use, which then appears to be something seemingly forbidden or a mere
experimentation. Thus many patients in the clinic wonder if they will be
treated as guinea pigs. It is often possible to defuse these fears in discussion
and move towards a genuine informed consent. Occasionally this difficult
beginning can itself lead to a greater level of compliance because, in contrast
to those on conventional treatment, patients receiving off-label treatment are
better informed and consulted. In planning the course of treatment, it is nec-
essary to ensure that consultation discussions are designed such that they are
adequately documented and that the persons who are in fact entitled to give
consent are involved in making the decision. This means obtaining consent
from those having responsibility of a child or adolescent, and any adolescent
who is able to grasp the scope of the decision. With treatment of children
with atypical neuroleptics, consultation on dietetic measures is mandatory
for children and those looking after them, particularly for younger children,
as past experience shows they tend to have even greater weight gain.

1.4.3 Enhancement

Conceptual issues related to “enhancement” will be addressed in Chapter 6. In
the present context, suffice it to say that we would like to focus on “neuroen-
hancement”, defined by Hall as “the use of drugs and other interventions to
modify brain processes with the aim of enhancing memory, mood and atten-
tion in people who are not impaired by illness or disorder.” (Hall 2004)

1.4.3.1 Stimulants

Stimulants could be called universal enhancers because they are capable of
modifying the behaviour and improving the performance of any person who
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takes them. Specific enhancers in contrast are only effective for a specific
handicap and bring people with that specific handicap back to normal func-
tioning, for instance eyeglasses, and hearing devices (according to the above
definition one might even not call them enhancers at all). The United States
President’s Council imagined a situation where the tolerance with respect to
the diversity of behaviour would decrease, and expressed concern that even-
tually “using psychotropic drugs might become, for an increasing number of
children, a social necessity or expectation – merely to keep up.” (President’s
Council on Bioethics 2003:90)

Fegert (1999) has pointed out that with current demographic trends of
less children being born in developed states, the pressure for children to ful-
fil the expectations of parents is increasing, so conformity to standards and
norms will reduce diversity in future generations. In a similar vein, the Pres-
ident’s Council maintains:

This enhanced ability to make children conform to conventional standards could
also diminish our openness to the diversity of human temperaments. As we will
find with other biotechnologies with a potential for use beyond therapy, behavior-
modifying drugs offer us an unprecedented power to enforce our standards of nor-
mality. Human societies have always had such standards, but most societies (and
certainly our own [the United States]) have in practice tolerated fairly significant
deviations from them, and have greatly benefited from such tolerance. (President’s
Council on Bioethics 2003:88)

Another concern that the President’s Council raises with respect to uni-
versal enhancement by stimulants is a moral concern.

By medicalizing key elements of our life through biotechnical interventions, we may
weaken our sense of responsibility and agency. And, technologies aside, merely
regarding ourselves and our activities in largely genetic or neurochemical terms may
diminish our sense of ourselves as moral actors faced with genuine choices and
options in life. These concerns are especially serious with regard to children, where
those who are treated are not the ones making the choice to seek treatment. (ibid.:92)

As Steven Hyman put it in his presentation to the Council: “There are
symbolic messages to children about self-efficacy. Behavioral control comes
from a bottle. We have the problem of anabolic steroids for the soul.” (cited
in President’s Council on Bioethics 2003:92) Another moral argument is the
matter of “brain doping”:

Artificial enhancement can certainly improve a child’s abilities and performance
(at least of specific tasks, over the short run), but it does so in a way that separates
at least some element of that achievement from the effort of achieving. (ibid.:93)

Finally, consistent with its overall conservative attitude the Council
argues that enhancers might just threaten “the innocence and the simple joys
of childhood.” (ibid.:94) A special protected phase of development such as
childhood (Ariès 1960; deMause 1974) is a very late notion in human devel-
opment and only common in our literature from about the time of the
French Revolution. Conservative writers such as Postman (1982) have sug-
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gested that the modern media reduce this time of innocence. More and more
features of adolescent behaviour seem to be embraced by adults, and the fad-
ing away of childhood seems to be one of the symptoms of our society. The
President’s Council concludes with respect to stimulants:

It would be paradoxical, not to say perverse, if the desire to produce ‘better chil-
dren,’ armed with the best that biotechnology has to offer, were to succeed in its
goal by pulling down the curtain on the ‘childishness’ of childhood. And it would
be paradoxical, not to say perverse, if the desire to improve our children’s behavior
or performance inculcated short-term and shallow notions of success at the
expense of those loftier goals and finer sensibilities that might make their adult
lives truly better. (President’s Council on Bioethics 2003:94)

Stimulating agents have been utilised for ages to stay vigilant and the
practice of using performance enhancing substances such as nicotine and
caffeine (Koelega 1993) are a widespread custom in our days. As mentioned
in earlier chapters, the idea of using psychopharmacological medication to
enhance cognitive performance is as old as their use in clinically disturbed
children and adolescents itself (Bradley 1937; Molitch and Eccles 1937). The
next subsection will give an overview on the commonly widely used sub-
stances.

Methylphenidate and Amphetamines (Ritalin®, Medikinet®, Medikinet
retard®, Concerta®, Equasym®, Adderall®). Even though the idea of aug-
menting one’s performance using psychopharmacology is about 70 years
old, nowadays an increasing number of college students use stimulants to
perform better in their exams (see table 1.3 Potential use, misuse and abuse
of stimulants).

McCabe et al. (2005) showed in their current survey a 6.9 % life prevalence
of non-medical stimulant abuse among college students in the United States.
This issue was covered by the New York Times and television reports as well.
It seems safe to say that Methylphenidate and Amphetamines have moved
beyond the paediatrician’s and psychiatrist’s office into the everyday’s life of a
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Table 1.3: Potential Use, Misuse and Abuse of Stimulants

Potential Use, Misuse and Abuse of Stimulants

Full ADHD criteria Proper use

Some ADHD symptoms Improper use

No diagnostic criteria met at all Iatrogenic false use

Non-ADHD-symptoms or use in adults Off-label therapeutic use

To enhance performance Non-therapeutic use

To elicit euphoria Abuse



growing number of young adults. As little data exists on possible effects of
their usage in healthy subjects, we need to rely on our knowledge of their
effects on people suffering from ADHD. Methylphenidate (MPH) and the
related Amphetamines appear to influence dopaminergic pathways. While
Amphetamines increase the output of dopamine, MPH seems to work by
influencing the DAT – a dopamine transporter in the neuron’s membrane.
Amphetamines were used as early as World War II (where it was employed to
keep pilots awake and alert during long flight hours) to enhance attention,
but MPH’s effects appear to extend far beyond that. It seems to calm the
hyperactive child down, improve the accuracy on memory tasks in intellectu-
ally sub-average children (Aman et al. 1991), lead to a gain in academic per-
formance (Schmidt et al. 1984), have beneficial effects on working memory
(especially in subjects with lower baseline capacity) (Mehta et al. 2000) and
even seems to make mathematical tasks more interesting (Volkow et al. 2004).
But as Rapoport pointed out in 1980, MPH does not only increase the cogni-
tive performance of these who suffer from ADHD – it is a “universal
enhancer” which also seems to work in the healthy user, and is, as pointed out
in the report of the President’s Council, “capable of modifying the behavior
and improving the performance of anyone who takes them.” (2003)

The effects of MPH and d-Amphetamine in children with ADHD have
been studied using multiple approaches, and are still under constant evalua-
tion. Although little is known about possible long term effects of
Methylphenidate and Amphetamine consumption (and there are still ongo-
ing discussions about genotropic effects and the influence on later drug
abuse), the volume of prescribed stimulants continues to rise, both within
the United States (which consumes 80 % of the world’s MPH production)
and Europe. The prescription of MPH early in life (the stimulant is approved
by the FDA for the use in children from six years of age but is, in spite of that,
fairly often prescribed even to preschoolers, see Zito et al. 2000) raises par-
ticular concerns about possible impact of long-term stimulant medication
on the developing child (Carlezon and Konradi 2004).

Modafinil (Provigil®). This relatively new non-amphetamine stimulant can be
found in the recent literature as newest model of a psychopharmacological
“Swiss Army knife”. It seems to increase the vigilance of people working night
shifts (Walsh et al. 2004) (and was even endorsed for this indication by an
FDA group in 2003), improves the cognition in adults with ADHD (Turner et
al. 2004), enhances learning processes in mice (Beracochea et al. 2003) and
seems to possess antidepressant potential as well (Ferraro et al. 2002).

The role of Modafinil as a potential universal enhancer is supported by a
long list of possible indications:

[…] treatment of Alzheimer’s disease, depression, attention-deficit disorder (ADHD),
myotonic dystrophy, multiple sclerosis-induced fatigue, post-anaesthesia groggi-
ness, cognitive impairment in schizophrenia, spasticity associated with cerebral
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palsy, age related memory decline, idiopathic hypersomnia, methamphetamine
(‘Ice’) abuse, jet-lag, fatigue in Charcot-Marie-Tooth Disease (CMT), and everyday
cat-napping. (http://www.modafinil.com, accessed on December 14th, 2006)

Whether or not this psychopharmacological agent will match the wide
distribution of MPH remains to be seen.

Selective memory enhancement. Memory is, as the report of the President’s
Council points out, “important also for allowing and enabling us to ‘know’
[…] who we are.” (President’s Council on Bioethics 2003:214) Although most
of the recent scientific efforts to enhance memory concern treatment of the
symptoms of Alzheimer’s disease and dementia, it can be easily seen that the
prospect of an improved memory is tantalising for the healthy as well.

While there have been some publications (with contradictory results)
about phytopharmacological alterations of memory (Wesnes et al. 2000;
Solomon et al. 2002; Persson et al. 2004) there are recent efforts to identify
new promising substances. In her review of possible ways to manipulate
human working memory Barch (2004) emphasised the importance of
dopaminergic and cholinergic pathways for enhancing working memory,
while only mixed results were available for noradrenergic and serotonergic
pathways. Methylphenidate appears to increase spatial working memory in
novel situations, but impair previously established performance due to a
decrease in accuracy (Elliott et al. 1997). Mattay found an increase in work-
ing memory with Dextroamphetamine, but only in subjects with a low base-
line capacity (Mattay et al. 2000).

1.4.3.2 Emotional Enhancement

Why don’t you take some SOMA when you have these dreadful
ideas of yours, You’d forget all about them. And instead of feeling
miserable, you’d be jolly. So jolly.

Aldous Huxley (1932) Brave New World

The idea of “Feeling ‘better than well’” (Hall 2004) which was addressed in
Huxley’s classic novel “Brave New World” is as old as mankind, but never
before have we possessed such powerful means to accomplish that goal with-
out having to risk too much in the process. The selective serotonin reuptake
inhibitors (SSRIs) such as Prozac®, Paxil®, Zoloft®, Celexa®, Lexapro® and
Effexor®, which have been extensively discussed earlier in this chapter, were
originally developed to battle depressive symptoms (and also found to be
useful in OCDs). They do, however, seem to have the additional potential to
alter moods in the mentally undisturbed as well, hence their reputation as
“happy pills” which could be used – as the President’s Council points out –
“to ease the soul and enhance the mood of nearly anyone.” (President’s
Council on Bioethics 2003:207)

The widespread use of and increasing numbers of prescriptions (Zito et
al. 2003) for SSRIs should be critically questioned, not just because of latest
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concerns regarding a possible influence on suicidality in adolescents, but
also because these substances seem to have the potential to alter personality
traits as well along with their mood altering effects. As Knutson et al. (1998)
made clear, the administration of SSRIs has significant effects on negative
affect and affiliative behaviour, even in subjects who do not suffer from
depression or other psychopathology. SSRI administration reduced assaulta-
tiveness and negative affect and enhanced indices of social affiliation in a
cooperative task in a placebo-controlled study of 51 healthy volunteers
(Knutson et al. 1998). Comparable effects on social intervention were also
reported for the use of the SSRI Citalopram by Tse and Bond (2001).

The effects of SSRIs on personality traits are described by the President’s
Council as follows:

Loss, disappointment, and rejection still sting, but not as much or as long, and one
can cope with them with less disturbance of mind. Sensitivity also declines, along
with obsession, compulsion, and anxiety, while self-esteem and confidence rise. Fear,
too, is reduced, and one is more easily able to experience pleasure and accept risk.
Mental agility, energy, sleep, and appetite become more regular, typically increasing.
And mood brightens – though not to the point of perpetual bliss or anywhere near it.
People do indeed feel better. (President’s Council on Bioethics 2003:245) 

The question, however, still remains: “Can we become numb to life’s
sharpest sorrows without also becoming numb to its greatest joys?”
(ibid.:229)

While SSRIs enable people with mental illnesses to experience a life which
would be out of reach because of, for example, their genetic predisposition,
one has to wonder if “feeling good” is the ultimate goal to be reached for the
healthy or whether suffering, sorrow, longing and hunger for improvement
in fact “make for a fuller and more flourishing life.” (ibid.:258)

1.4.3.3 Ethical Concerns

“I’d rather be myself,” he said.
“Myself and nasty. Not somebody else, however jolly.”

Aldous Huxley (1932) Brave New World

Multiple ethical concerns have been raised during the ongoing debate about
neuroenhancement. With respect to MPH, the President’s Council empha-
sised the problem of social conformity and raised the question of whether
we would be tempted to “treat difficult or non-conforming children as prob-
lems” (President’s Council on Bioethics 2003:89), thus diminishing human
diversity. The Council also expressed its concerns about using the direct
influence of a substance to the brain to change a child’s behaviour without
the child having to learn to “behave appropriately” (ibid.:91) for itself. Addi-
tionally Nylund (2000) pointed out that ADHD questionnaires and rating
scales are based on norms from a white middle class population, leading to a
possible overrepresentation of poor, non-white racial and ethnic groups
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diagnosed with ADHD, because different sociocultural backgrounds can
contribute to behaviours that are interpreted as “restless” or “fidgety”.

This discussion could be summed up by this question: whether a life
without any effort, pain, difficulties and experiences is worth living; or, in
plain words: “no pain, no gain?”. Although experts agree upon the fact that
people in need of psychopharmacological intervention (for example the
mentally disturbed) need to have access to the psychopharmacological
armamentarium, it is not so evident that drugs should be used to sanitise the
experiences of normal life. Thus the President’s Council in his chapter on
“Better children” came to the conclusion: “Life is not just behaving, perform-
ing, achieving. It is also about being, beholding, savoring.” (President’s
Council on Bioethics 2003:94)

In addition to issues of the diminution of experience through psychophar-
macology, there are issues about distributive justice to be considered. Butcher
(2003), Farah (2002) and Hall (2004) raised fundamental questions concern-
ing the use of enhancing drugs in our society: What would happen if only the
wealthy gain access to enhancing substances? Although from our viewpoint a
two class society seems far fetched at the moment, the possibility does never-
theless exist, and in the United States, the managed care system has effectively
created a two-tier system of those able and unable to access healthcare respec-
tively. Cognitive resources for the healthy, being expensive, can result in a
modern caste system, with cognitive resources only being available to those
with enough money to hand. There would be no need for the wealthy to
achieve academic excellence through hard work as pharmaceutical shortcuts
enter the scene. If, on the other hand, enhancing drugs would be available for
everybody, the question remains, would this disadvantage those who deliber-
ately refuse to take drugs in a society in which cognitive enhancement is a
standard procedure and performance levels are consequently artificially
raised? It remains unclear whether the level of cognitive performance for the
whole human species could be raised by using enhancing pharmaceuticals in
large quantities. Refusing to be part of an “enhanced society” (and thus stay-
ing “natural”) would mean to intentionally choosing to live one’s life at a
lower baseline of functioning than the average. 

Finally, there is no evidence whether psychopharmacological substances
do alter personality in one way or the other on the long run. It is intriguing
to speculate, however, whether an individual who has become used to an
enhanced, perhaps more positive functioning would remain so after the
medication is discontinued or revert to a now unfamiliar and dimly remem-
bered baseline personality.

So far these questions must remain unanswered, as we are on the edge of
a new development, where we cannot see the future. It would appear neces-
sary to stay cautious and keep vigilant watch on this development, as there
are at the moment no definite results concerning long term safety and ethi-
cal implications available to us.
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1.4.4 Chemical Restraint

In the treatment of children, and in a different way also in the treatment of
mentally retarded people or people suffering from dementia, questions of
patient choice will become increasingly important as already discussed in
the example of atypical neuroleptics. Who can, and should, consent to treat-
ment? How important is the assent of the person who has to tolerate the
treatment? Can parents decide on preventative interventions or on enhance-
ment in children whilst the children are still too young to articulate their
wishes or recognise the problems the parents have with their behaviour?
Who defines the problems? Who decides about the cure and who has to take
the pill? These are the standard questions in the triangle of parent, child and
doctor or legal guardian, patient and doctor. Where autonomy is concerned,
an additional dimension is important: that of society. Restraint of aggressive
or dangerous psychiatrically ill patients has always been one of the historical
tasks of psychiatry. In the context of intervening in the psyche, the interests
of the society may conflict with the personal interests of a subject. For exam-
ple: is so-called “chemical restraint” acceptable to avoid harm to self or oth-
ers? Individual rights of freedom and autonomy are sometimes overruled by
mechanical or chemical interventions in psychiatrically ill patients, in the
interests of protecting either themselves or others. These classical ethical
questions will be discussed in this chapter against the background of exam-
ples from different substance classes. This will provide a framework for pos-
sible future discussions that will accompany the introduction of new forms
of interventions in the brain. 

The term “chemical restraint” in itself bears some potential for dispute
(Crumley 1990) and is still not accepted by the American Psychiatric Asso-
ciation (APA), which considers this term imprecise, inaccurate and pejora-
tive, and prefers to use the phrase “drug used as restraint” (Riordan 1999).
Nevertheless, this term is widely used within the literature concerning
restraint of children and adolescents and is well defined in the “Practice
parameters” of the American Academy of Child and Adolescent Psychiatry
(AACAP):

A drug used as a restraint is a medication used to control behavior or to restrict a
patient’s freedom of movement and is not standard treatment for the patient’s med-
ical or psychiatric condition. Chemical restraint is different from the ongoing use of
medication for the treatment of symptoms of underlying illness. (Masters et al. 2002)

Similar definitions can be found in the existing literature (Sorrentino
2004; Wynn 2002) and in the definition of the Health Care Financing
Administration (Department of Health and Human Services 1999).

Discussion of different types of restraint (including mechanical, physical
and chemical) and seclusion began about 200 years ago and led to dispute
between European and American psychiatrists (or “alienists” as they were
called at that time) throughout the 18th century, with a British group led by
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John Conolly opposing mechanical restraint on the one side, and American
alienists emphasising the need for mechanical control as the only means of
controlling the “liberty-loving American” (Deutsch 1949) on the other.

The synthesis of chloralhydrate (which entered the American market in
1870) by a German pharmaceutical company, along with the use of opiates,
bromides, alcohol and (later on) barbiturates, opened new possibilities in
the management of agitated and psychotic patients by the turn of the cen-
tury (Colaizzi 2005), thus ending the debate about the pros and cons of
mechanical restraint.

Nowadays, different (psycho)pharmacological substances are used to
control problematic behaviour and restrain patients. They include antihista-
mines (e.g. Diphenhydramine and Hydroxyzine), benzodiazepines (e.g.
Diazepam, Lorazepam, Midazolam), opiates (e.g. Fentanyl), barbiturates
(e.g. Pentobarbital), beta blockers (e.g. Propanolol), Lithium, Carba-
mazepine, atypical antipsychotics (e.g. Olanzapine, Ziprasidone, Quetiap-
ine) and typical antipsychotics (e.g. Chlorpromazine, Fluphenazine,
Haloperidol, Perphenazine, Thiothixene, Trifluorperazine; the butyrophe-
none Droperidol received a black box warning from the FDA due to its QT-
prolongation and torsades de pointes dysrhythmias). Combinations, for
example Haloperidol with Lorazepam (Battaglia et al. 1997; Bieniek et al.
1998), have also been tried.

Dorfman and Kastner (2004) evaluated the use of both mechanical and
chemical restraint in paediatric psychiatric patients within an emergency
medicine residencies and paediatric emergency medicine fellowships setting.
They found that the most commonly drugs recently used to restrain children
and adolescents were benzodiazepines, butyrophenones and antihistamines,
followed by phenothiazines, opiates, barbiturates and others. Vitiello et al.
(1991) found no significant difference in the efficacy of pro re nata (PRN,
meaning according to need) medication when compared to placebo in a
study of 21 boys between 5 and 13 years to whom medication was adminis-
tered for the control of physical aggression, disruptive behaviour and temper
tantrums.

According to Sorrentino (2004), an ideal drug for chemical restraint
would have 1) efficacy in children; 2) multiple routes of administration; 3)
non-addictive properties and no induction of tolerance; 4) minimal side
effects with a good safety record and 5) cost-effectiveness. So far, such a drug
does not exist. When it comes to indications for the use of seclusion and
restraint, the “Practice parameters” of the AACAP (Masters et al. 2002; Bar-
nett et al. 2002) points out that the application of these methods is only indi-
cated “to prevent dangerous behavior to self or others and to prevent disor-
ganisation or serious disruption of the treatment programme including seri-
ous damage to property”. This, unfortunately, leaves considerable room for
personal interpretation. Possible goals of chemical restraint suggested by
Sorrentino (2004) are:
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1. Decreasing the patient’s anxiety and discomfort
2. Minimising disruptive behaviour
3. Preventing escalation of behaviour
4. Reversing the underlying cause, if identifiable

It is crucial that chemical restraints should always be offered first to the
patient as voluntary treatment before involuntary measures are instituted, in
order to emphasise the self-directedness of the applied pharmaceutical
measures (Sorrentino 2004). Pharmacological substances often seem to be
used as an aid where seclusion is not feasible. Sufficient data exists that an
“unlocked seclusion policy” leads to an increased use of “as needed” tran-
quilising medications (Antoinette et al. 1990).

When we start to discuss chemical restraint and its potential impact on
children, we always need to consider the possible alternatives in managing
aggressive behaviour. “Time-out” is often used at psychiatric wards as a
means of giving a child the opportunity to “cool down” by him- or herself. It
is defined by the AACAP as “a process in which a child or adolescent can
calm down usually by being quiet and disengaging from current stressors.
The time-out may be conducted without removing a child from peers
(inclusionary) or with the child’s removal (exclusionary). It may be staff-
directed or at the child’s request (self-directed)” (Masters et al. 2002). It has
been shown that seclusion in a time-out room can be problematic for chil-
dren and adolescents with a history of physical or sexual abuse, as it has
potential for re-traumatisation (Barnett et al. 2002). We need to know how
patients themselves feel about different treatment modalities offered in an
“out of control” situation. Miller (1985) showed within a sample of 40 chil-
dren, that young patients perceived time-out as a punishment and not as a
self-regulated aid to lower their aggression level. Kazdin (1984) found that
although mothers of hospitalised children found time-out to be the most
acceptable method, children in fact preferred medication. In adults, Wynn
(2002) noted that different studies suggest that both patients and staff prefer
the use of pharmacological restraint to the use of physical restraint and
seclusion, as the first is perceived more as “treatment” whereas the latter
more as some sort of “punishment”.

When we look at this topic from an ethical viewpoint, we should ask
whether the child who presents with acute aggressive problems that clearly
require management either physically or pharmaceutically has had compa-
rable difficulties in his former (which in this context is understood as “pre-
hospital”) life, indicating an inherent need; or whether the behavioural
problems stem from the surrounding environment at a psychiatric ward. It is
well known in the literature that aggression among children at psychiatric
wards peaks during unstructured times (Measham 1995) and Wynn (1996)
described a peak in the afternoon and early evening for aggression at an
adult psychiatric ward.
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There is a probable lack of recognition of the need to change staffing fac-
tors associated with an increase of violence in psychiatric units, such as inap-
propriate nursing staff-to-patient ratios, too many non-nursing staff on
planned leave, staff becoming involved in cycles of aggression and coercion,
staff sadism, staff conflicts, lack of boundary-setting by staff in response to
patient limit-testing and emotions amongst staff of fear and anger. Finally,
staff must demonstrate competent therapeutic approaches (Masters 2002).
In a nutshell: we must always ask whether pharmaceutical control of behav-
iour is necessary in itself, or in order to compensate for deficits within a hos-
pital or parental or school environment which promote “artificial” aggressive
behaviour.

To sum up, the possible conclusions that can be drawn include the fol-
lowing three points:

– First, the administration of chemical restraints must always be ques-
tioned in terms of necessity, and possible amelioration which can be
achieved by changing the hospital environment. 

– Second, (psycho)pharmaceutical substances should only be used after
several attempts to offer the aggressive child support in controlling their
violent behaviour have failed.

– Third, and most important, a distinction between a child’s behaviour
problems and himself/herself (Masters 2002) should be made by the staff,
in order to use chemical restraint not as some sort of punishment, but as
an appropriate step to help the patient regain self-control.

1.5 Ethical Problems Arising from Psychopharmacological
Interventions in Children

1.5.1 Non-nuisance, Non-maleficence

Primum non nocere (“First, do no harm”), one of the oldest principles of
medical ethics, is the plea that medical interventions should not do damage
to patients. Novel interventions are often associated with burgeoning hope
in severely affected patient groups. Pharmaceutical marketing adds to this
general expectancy and therefore many parents and children are prepared
to take the risk of new interventions in order to gain relief from a serious
and chronic condition. Patients as well as parents in controlled clinical tri-
als usually say that despite the increased risks, if they had the choice they
would prefer to be in the drug arm compared to the placebo arm of the
study. Harm avoidance and risk reduction does not seem to be the first aim
of either doctors or patients. From an ethical point of view, as long as the
effects of a certain intervention are not well established by sound scientific
studies, the first consideration should not be whether it works but whether
it harms. It has only been possible to discuss some of the substance classes
currently used in child psychopharmacology here. With respect to all inter-
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ventions mentioned in this chapter, there remain open questions of drug
safety. Stimulants, for example, have now been used for more than half a
century, but fundamental questions of preclinical mechanisms and long-
term safety remain unanswered and even unasked. This demonstrates that
once a drug is widely accepted due to its high efficacy in short-term trials,
long-term safety questions in general will not be addressed because there
are no research sponsors interested in long-term safety studies and a corre-
spondingly low public interest in these questions. It is only in the last few
years that long-term safety has become a political issue and some funding
has been provided to create clinical networks for pharmacovigilance and
pharmacoepidemiological procedures, in order to establish and monitor
safety in everyday practice. The standard voluntary reporting systems cur-
rently in place are not reliable because they depend on the patients’ and
doctors’ willingness to report side effects, and are skewed by a tendency to
report exotic rather than common side effects. Furthermore, patients often
have no access to side effect reporting systems whilst doctors often shy away
from reporting because this is associated with considerable paperwork.
When the FDA invited The Paediatric Expert Panel in summer 2005 to
comment on possible serious side effects like hallucinations and cardiac
side effects of stimulant treatment, the only indications the agency could
refer to were sporadic spontaneous reports. There is no way of quantifying
the relationship between these spontaneous reports and the prescriptions,
so relative risk cannot be calculated, and the magnitude of the serious side
effects of a widely-used drug remains unknown. This is an example of how
interventions that could have an impact on the developing organism and
the maturating brain need careful long-term follow up, and not only of
patients in clinical trials. 

There are inherent problems associated with extrapolating interventional
trial study results to the clinical setting. Study patients are usually a highly
select population with lower co-morbidity and profiles of symptomatology
that are easier to treat as compared to clinic patients. Co-morbidity and co-
medication are much more frequent in real life situations than in trials. That
leads to a general underestimation of risks due to the combination of differ-
ent interventions. Research programmes are usually targeted at the detection
of an effective intervention, while documenting possible risks at the same
time. This has nothing to do with safety in clinic situations, where patients
are treated for months or even years not only with one drug, but with com-
binations of drugs or different drugs in turn. These patients are not usually
followed up. This lack of studies leads to ever more debates on the safety of
stimulant treatments, often sponsored by lobby groups like the Scientolo-
gists who have vested interests, and many obscure theories have even found
their way into scientific journals, causing additional harm and anxiety to
families and patients. Only the scientific investigation of the long-term con-
sequences of a medical intervention in the maturating brain, not only in ani-
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mal models but in real life situations, can answer these questions and pro-
vide a reliable evidence base for treatment decisions. In contrast, the current
discussions of evidence based treatments centre on pharmaco-economic
considerations with respect to effectiveness rather than to safety and not at
all on long-term safety. It is clear that the industry has no direct motivation
for studying the long-term safety of their compounds (Vitiello et al. 2004),
particularly if they are being widely used. When drugs manufactured by dif-
ferent patent holders are combined, there are no commercial sponsors will-
ing to study the consequences of the combinations. It is clear that the state or
health insurance systems must sponsor research in this field in order to pro-
tect patients from risks of novel interventions. Another question that is
related to the potential harm of stimulants is the question of whether the
burden of illness justifies any pharmacological intervention. Comparing the
diagnostic manuals in the United States and the rest of the world (DSM-IV
vs. ICD-10) one can easily see that the American criteria allow for the inclu-
sion of many more children under the diagnosis of ADHD than the much
stricter ICD-10 criteria. Santosh applied an ICD-10 diagnostic algorithm to
the well-known MTA sample and found that only about a third of the
patients fulfilled ICD-10 criteria. In this subgroup with more clearcut symp-
toms, the effects of medication were even more convincing than in the
DSM-IV sample. So we can ask the question whether early intervention with
a drug is justified in the mild cases. This question is particularly pertinent to
treatment in the very young. In Europe the stimulant treatment of
preschoolers is still rare. In contrast, Zito and Safer (2005) showed that in the
United States a considerable proportion of children in the preschool age
range is treated with stimulants, and there are even children under the age of
3 treated for ADHD. There must be concern with respect to long-term con-
sequences because these interventions in preschoolers occur in a phase of
massive brain development. All the animal literature leads us to suspect long
lasting effects of these interventions. This must not mean that these inter-
ventions will be harmful; it is conceivable that they are even curative at this
age whilst they can induce only symptomatic changes in older children.
However, who studies this question, and is it ethically permissible to conduct
prospective trials on this in humans? In any case, in the interests of safety, we
should follow up the children treated very early with stimulants as a natura-
listic study of a high risk cohort.

Turning to SSRIs, the SSRI debate demonstrates that medications gener-
ally thought to be safe, and demonstrated to be safe in adults, can neverthe-
less carry specific risks to other age groups. The side effect of “activation” is
well known in adults but its significance as a signal of behavioural activation
and suicidal thinking is only found in children and adolescents. There is
even a different side effect profile of SSRIs, with most side effects appearing
in smaller children (Safer and Zito 2006). What the SSRI debacle under-
scores is the importance of age-specific safety considerations. It is worth not-
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ing that at the same time there is no debate about the older antidepressants,
which have well-known but much higher safety risks. It is difficult to kill
oneself with overdoses of SSRIs, but this can easily be done with a tricyclic
antidepressant. Obviously these debates on safety also are connected with
marketing of the drugs and the stockholder interests involved. One does not
have to wholly subscribe to the provocative conspiracy theories of David
Healy (2004), expounded in a polemic written by the British psychopharma-
cologist, physician and medical historian (“Let Them Eat Prozac”), to accept
that there was a clear publication bias (Whittington et al. 2003) that resulted
in prescribers only being aware of the positive studies of efficacy. In the
United States, John March is now setting up a nationwide psychopharmacol-
ogy pharmacovigilance network, sponsored by the NIMH (March 2005 and
March et al. 2004). One can conclude that the SSRI debacle shows that the
political rules of the game (that is, the current drug regulatory environment)
need to change in order to prioritise the public health value of clinical trials
above their profitability for the pharmaceutical industry and academic med-
ical centres (March 2005).

In general, the methods of collecting data on side effects have to be
improved, validated and standardised. It is incredible that up to now, in gen-
eral verbatim reports of patients are “translated” by agencies not involved in
clinical care, resulting in verbatim references such as “hung”, “hang”, “cut”,
“self-harm” and so on being translated into sweeping, inaccurate labels such
as “emotional lability”.

For every new intervention in the brain, there should not only be a debate
about the secure way of scientifically measuring the effects of the treatment
but also a scientifically sound measure of expected and unexpected side
effects, such as in the Columbia recording system of suicidal behaviour and
thinking. Inter-rater reliability for different criteria must be established if we
wish to collect reliable data concerning potential harm of interventions in
the brain. 

A last example in our plea for a stronger emphasis in safety is the use of
atypical neuroleptics and the recent discussion of the appropriateness of
their use in general in adults and in comparison to older drugs (Lieberman
et al. 2005). Atypical neuroleptics are a new substance class of medication
with potential use for children and adolescents that has been introduced to
the market without any relevant studies in adolescents suffering from schiz-
ophrenia. Children and adolescents tolerate typical antipsychotics less well
than adults and often react with early-onset dyskinesia. As a result, the new
alternatives are widely used in the treatment of childhood schizophrenia. In
a preventive study, Risperidone has even been used in adolescents to prevent
schizophrenia; but there is no labelling of any of these substances for the use
in children or adolescents for the indication of schizophrenia due to the lack
of clinical trials in this age group. Some studies, especially with Risperidone,
address the problem of disruptive behaviour (Findling et al. 2001; Fegert
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2003; Croonenberghs et al. 2005). From these studies we have learned that
children have a different side effect profile with atypical neuroleptics as com-
pared to adults, with more weight gain in smaller children and some adverse
events related to high prolactin levels. In general the problem of weight gain
for some of these second generation antipsychotic drugs increasingly seems
to be a limiting factor of their use. The Clinical Antipsychotic Trials of Inter-
vention Effectiveness (CATIE) study in adult patients with chronic schizo-
phrenia (Lieberman et al. 2005) showed that treatment with Olanzapine was
particularly associated with more discontinuation for weight gain or meta-
bolic effects, whilst the use of first generation antipsychotics was associated
with more discontinuation due to extra-pyramidal side effects. Olanzapine
was superior to the other drugs with respect to treatment adherence. At pres-
ent, there is controversy about the possible safety of atypical drugs because
of their propensity to induce weight gain and alter glucose and/or lipid
metabolism in the young, with possible longer-term consequences for phys-
ical health. Given the higher proportions of extra-pyramidal reactions in
adolescents and the higher importance of hormonal changes in a developing
metabolism there is no sound database for a cost-benefit evaluation of novel
antipsychotics in the treatment of schizophrenia in children and adolescents.
This situation will change in the next few years because the FDA has issued a
written request to all the pharmaceutical companies marketing atypical
antipsychotics, requiring studies for the indication of schizophrenia and/or
hypomania/mania in children and adolescents. These studies have start in
2006, be conducted on a worldwide base and take into account gender dif-
ferences and national differences. Up to now, most of the studies have
addressed a small number of mostly male and predominantly Caucasian
children. The study of girls and children from ethnic minority backgrounds,
who might have a different reaction with respect to the side effect profile, is
still rare. 

With respect to the three most important psychopharmacological sub-
stance classes used in children and adolescents, we have to conclude that
most of the safety issues remain unaddressed. There is sensible change in
progress with respect to study policies and the acceptance of the risks related
to off-label use, but these changes will take a long time. With respect to novel
interventions in the brain, one can draw the general conclusion that there is
also an initial focus on their therapeutic effects in adult patients with severe
diseases. Clinical trials tend to be performed in highly selected monosymp-
tomatic populations to prove the effectiveness of the compound; side effects
are only observed opportunistically but there is often no standardised way of
studying potential side effects. Questions of long-term safety and long-term
vigilance of the consequences of the intervention, especially in the develop-
ing brain, are usually not addressed. This constitutes a remarkable risk in the
treatment of children and adolescents, that we would find intolerable in
adult medicine.
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1.5.2 Efficacy and Effectiveness

In contrast to safety issues, there is an overwhelming body of data proving
the efficacy and even long-term effectiveness of stimulant use in ADHD. The
effect sizes of stimulants for ADHD are high (larger than one) the numbers
needed to treat are small, and placebo effects are also small for this indica-
tion. On the other hand, SSRIs are not only a problem because of the safety
issues but especially because of a lack of superiority over placebo in many
trials. Only Fluoxetine has proven consistently superior to placebo in all tri-
als amongst children and adolescents with depression. Placebo rates are high
in children with mild depression, which depression trials tend to study. That
means that these children respond very well just to the attention of a study
doctor and that sometimes the addition of medication may bring little ben-
efit in comparison to this psychosocial effect. The lesson to learn from the
SSRI debacle is that positive effects are usually over-reported and overesti-
mated from highly selected clinical case series. The scientific community
must ensure that in the future negative research results are equally accessible
for meta-analyses and clinical recommendations. 

With respect to new interventions in the brain, we should distrust single
case reports or small case series even if they report fantastic results in
extremely complicated and previously therapy-resistant cases. Only a statis-
tically sound controlled study and its replication in another study context
can give us certainty about efficacy questions. The recent controversy of the
atypical neuroleptics shows that new treatments are not always superior to
the old ones. Therefore designs with active comparators are needed for clin-
ical treatment decisions (Freedmann 2005) and for pharmacoeconomic con-
siderations. New interventions in the brain should have to prove that they
are superior or at least equal in their results compared to a predefined gold
standard of current treatment before they can gain general acceptance.

1.5.3 Autonomy

Treatment decisions in children are always difficult because the standard
dyadic relationship in the informed consent contract between patient (who
gives informed consent) and physician (who provides information and
offers the medication) is replaced by a triangulated relationship between
parent(s), doctor, and child. This can lead to some complications. For exam-
ple, in the case of stimulant treatment of preschool or primary school chil-
dren with ADHD, the child does not usually see a problem from his or her
perspective, but the parents and teachers do. They want the child’s behaviour
to change. Parents may decide that the child should take pills to reduce edu-
cational conflicts. At the same time it is these parents who both define the
problem and give consent on their child’s behalf. Could they really represent
the child’s wishes and his or her best interests in that case? Classically, many
patients with ADHD stop medication when they reach the age of puberty
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because they cannot understand why they should take this medication and
the parents no longer have the power or control to force them to do so.

From this dilemma there arises a general question: Should a person or the
community be allowed to define a problem and at the same time consent on
behalf of the person that has to undergo the intervention? Our interviews
with young inpatients in a child psychiatric setting have shown that particu-
larly adolescents suffering from (mostly first episode) schizophrenia do not
wish to make their own decisions about their medication. Somehow, these
young people know that they have to take this medication, but they do not
want to take the responsibility for doing so. So they seem to accept parents
and doctors taking important treatment decisions on their behalves. There is
no simple rule how to deal with the dilemmas that result from conflicts of
respecting the will of a patient and respecting their needs or best interests. 

In the case of severely mentally retarded individuals with auto-aggressive
(self-harming) behaviour, it has been shown that respecting a patient’s
wishes to refuse medication can be harmful to them and the need of 24 hour
supervision for many weeks or months. In some published cases (Häßler
and Fegert 1999) it has been demonstrated that Risperidone treatment,
given with the permission of court orders in these cases, could paradoxically
lead to much more autonomy for these patients. Instead of being confined to
and observed in their beds all day and night, medication enabled these
patients to take part in normal group activities. 

So if there could be a new intervention in the brain that would allow us to
“heal” paedophilic sex offenders, would it be ethically acceptable for a court
or a state administration to force sex offenders to undergo this new interven-
tion even against their will? What about decisions concerning preventative
interventions in very young children? Is it justifiable for parents, out of their
understandable fears of a future relative risk of a certain disease, to treat
their children with so-called neuro-protective substances? Would it even be
ethical to carry out research studies with children who cannot give their own
consent, in order to study the preventative potential of a drug in a new inter-
vention? In the case of vaccinations the consent of parents is usually
accepted, and numerous vaccination studies had been performed with chil-
dren who cannot consent. However, is the model of vaccination really
instructive when it comes to very early interventions in the developing
brain? Isn’t there a risk that the fears of parents will translate into interven-
tions that might change the developing personality of their offspring?

Another series of questions pertains to the field of chemical restraint. Is it
ethical to use interventions in the brain to calm people down? Restraint is
not only used to dominate aggressive children. Psychopharmacotherapy of
institutionalised mentally retarded people or seniors is quite common. A dis-
tinction must be made between the more or less articulated will of the
patient, their assent or consent or dissent, and their best interests with
respect to a given intervention in the brain. This is because psychiatric disor-
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ders can cause patients to act against their best interests. This gives rise to the
possibility that a judge or another person, such as a guardian, may take the
treatment decisions by proxy for the patient. But can a guardian consent to
interventional research in a person who does not want the intervention? If
this is not the case, how can safe and effective interventions, including chem-
ical restraint, be developed for those high-risk patients in forced treatment
conditions? 

1.5.4 Justice

The three examples from the field of child psychopharmacotherapy have
shown that, in general, the treatment of children today cannot be based on
the same level of safety data as the treatment of adults. Consequently, a
highly vulnerable subgroup of our population that should be particularly
well protected ironically suffers from an unacceptable lack of data concern-
ing age specific dosages and effects as well as side effects, even for the most
commonly used drugs in child and adolescent psychopharmacotherapy.
Children can therefore be described as therapeutic orphans. The health and
economy discussion about justice of distribution of healthcare interventions
is increasingly dominated by allocation issues. Will it be possible for every-
body in a given society to be granted the same access to new intervention
techniques? Even now there are dramatic differences with respect to the use
of new pharmacological agents between the United States, some countries of
Europe and, especially, countries in the Third World. Will new interventions
only be accessible to rich, well insured citizens of wealthy countries? Do the
patients with the most severe symptomatology get the best treatment? Even
our current pharmacoepidemiological comparisons between the United
States and Europe show wide differences. In Germany, for example, fixed
budgets in outpatient care lead to a very conservative prescription pattern
concerning psychopharmacological drugs in children and adolescents. The
first generation neuroleptics and the old tricyclic antidepressants still domi-
nate the German market, whereas in the United States more than 90% of the
prescriptions to children and adolescents are for new and much more expen-
sive drugs. As a new drug is not always the better or even safer option, there
is no simple answer to the question whether a restrictive system with fixed
budgets that stimulates the prescription of old and cheap generic drugs or a
system that encourages innovations is more conducive to general mental
health. In Germany there is a risk that patients may not profit from the
advances of interventions, but at the same time German patients are less at
risk from aggressive marketing strategies for novel interventions. The
National Health Service in Britain, for example, has not adopted slow release
stimulants for free-of-charge treatment because there is no proof of superi-
ority with respect to the therapeutic effects of the slow-release medication
over repeated administration of a regular pill. Still, is a more convenient
regime of drug intake and the reduction of stigma at school just a cosmetic
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effect, or should such aspects be taken into consideration? At present in the
UK, well-off parents can always buy long-acting stimulants for their chil-
dren, whereas poorer families have to rely on the National Health Service. In
the future, pharmacoeconomic studies that take into account quality-of-life
measures and calculate the benefit of novel interventions in the brain in
terms of quality-adjusted life years will be very important in the process of
making available alternative treatments or new interventions in the brain. 

1.5.5 A Cultural Perspective

Disease concepts may vary between cultures. The perception of whether a
small boy is hyperactive or not differs considerably between e.g. China,
Mediterranean countries like Greece, Italy or Spain, and countries like the
United States, Germany or the Netherlands. Many cultural differences are
reflected even in the diagnostic systems used in the United States and
Europe. This variation of diagnostic systems leads to an enormous difference
in drug consumption between European countries and the United States
(the lack of access to psychosocial interventions in the U.S. may be an exac-
erbating factor). Many of our study results are based on definitions of psy-
chiatric diseases in that particular society. 

The concept of the importance of a child’s or an adolescent’s individual
will might appear very strange in the Japanese culture, for example, where
the family usually decides the measures to be taken for a sick family member,
even an adult. So, many ethical questions concerning novel interventions in
the brain must be answered in different ways with respect to different cul-
tural backgrounds. If we want to rely on the public control of forced inter-
ventions in the best interest of the patient, we have to make sure that the cul-
ture that defines this best interest subscribes to universal humanitarian prin-
ciples and is ready to accept that every human being has fundamental rights.
So if, according to some philosophical definitions, a small child is not yet a
person, and if this human being with all the potential of personhood under-
goes a preventive intervention in his brain, will this affect his future person-
ality? Would this constitute an attack on his rights as a human being? These
days there is widespread enthusiasm for the future possibilities of neuropro-
tection, once we can define molecular targets. But who can consent to neu-
roprotective interventions in the most needy, for example in children neg-
lected and traumatised in infancy by their natural parents?

1.6 Summary

In this study of novel interventions in the brain, psychopharmacology is, his-
torically, the oldest and currently best known technique of biological inter-
vention in the brain to change psychical states such as mood and psychiatric
disorders. This chapter focussed on developmental psychopharmacology in
particular because this field allows bringing out a number of critical issues
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which also pertain to those novel types of interventions in the brain that will
be explored in the following chapters. First of all we provided an overview of
the current psychopharmacological substance classes used in the treatment
of children and adolescents with psychiatric problems. Three major sub-
stance groups were chosen to introduce the reader to current ethical con-
flicts and technical problems of treatment and research in the field of devel-
opmental psychopharmacology:

1. The case of treating childhood depression with selective serotonin reup-
take inhibitors exemplified the manifold problems of off-label use. Gen-
erally, more than 75% of all medications prescribed to children in psychi-
atric hospitals are used off-label, that is without empirical evidence from
age-specific safety and efficacy studies. The mere possibility of SSRIs
increasing the risk of suicidality in children and adolescents highlights
the necessity of adequate safety testing for different age groups. In gen-
eral, it is reasonable to assume that the earlier a therapeutic intervention
in the brain starts the more likely it may influence the plasticity frame
development and therefore lead to long-term consequences. These conse-
quences could be beneficial, but they also could consist of late-onset side
effects. Furthermore, the SSRI debacle substantiated the risk of publica-
tion bias resulting from conflicts of interests between researchers and
pharmaceutical companies.

2. The example of stimulant treatment of attention deficit hyperactivity dis-
order and the possible use of stimulants for enhancement served to
underline that psychopharmacological interventions can be applied not
only for treatment but also for enhancement purposes. Reliable diagnos-
tic instruments are urgently needed to distinguish between healthy peo-
ple, who want to enhance their normal cognitive functions, and people
suffering from a cognitive deficit or, more general, from a condition that
can be regarded a psychiatric disease or disorder.

3. The last case from developmental psychopharmacology, the example of
atypical or novel neuroleptics, illustrated the special importance of issues
of capacity and informed consent in the case of young patients with
severe psychiatric illnesses. The debate on schizophrenia prodrom and
the studies on prevention of schizophrenia by treating prodromal adoles-
cents has been critically reviewed, first from a consequentialist stance
employing a utilitarian analysis of the risks and benefits of preventative
psychopharmacological interventions, and then from the point of view of
respect for persons elucidating possible conflicts between parental deci-
sions and young patients’ wish of autonomy.

The findings from these case studies were subsequently reviewed against
the background of the so-called Belmont Principles, which are widely recog-
nised in the medical world. In the context of developmental psychopharma-
cology, the principle of nonmaleficence urges greater efforts to establish the
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long-term safety of psychopharmacological interventions in children and
adolescents. The principle of beneficence, on the other hand, calls for more
empirically sound data on the efficacy and effectiveness of such interven-
tions. The principle of respect for persons and the related issue of autonomy
have to be considered not only for the relationship of doctor and patient but
rather with respect to a triangle of possibly conflicting interests between par-
ents, children and doctors. The informed consent paradigm with its usual
exchange of medical information against consent does not easily apply to
that context. Children have their own informational needs and should assent
to psychiatric interventions even if their consent is not legally sufficient to
legitimise them. Another issue of autonomy discussed in this chapter relates
to the usage of chemical restraint in psychiatry. Finally, psychopharmacolog-
ical interventions in children and adolescents raise major concerns with
respect to the principle of justice. Due to the fact that many medications
approved for adults have not been studied in children, they are sometimes
called “therapeutic orphans”. Regulatory mechanisms should be introduced
to ensure adequate testing for drugs tailored to the needs of small groups of
the population that do not offer profitable markets.

The “orphan” situation now so typical for child and adolescent psychiatry
may in the future become a common situation for many other patient sub-
groups. The better we understand the underlying molecular and genetic
mechanisms of some psychiatric diseases, the more we recognise that seem-
ingly similar symptomatologies can be caused by completely different path-
ways. Thus, we will have to deal with smaller groups of patients to whom a
certain therapeutic approach might apply. As a consequence, questions of
protection of special populations like children, elderly or demented people,
mentally retarded people etc. will become increasingly important. In the
long run, the development towards specialised treatments for different geno-
types is likely to reframe the medical legal and ethical debate on (distribu-
tive) justice.

Presently most new interventions in the brain concern adult patients with
severe diseases and pessimistic prognoses. In the future we might have the
capacity to intervene in the development of children by neuroprotective
interventions leading to a higher resilience to risks of developing psychiatric
disorders in the first place. However, the ethical and legal preconditions of
research into neuroprotection still remain unstudied and poorly discussed.
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2 Neurotransplantation and Gene Transfer

2.1 Introduction

Research on the nervous system has been intensified over the last decades
and still is booming. Basic neuroscience has dramatically increased the
knowledge of cellular and molecular mechanisms of brain functioning. As a
result cellular and molecular disarrangements that go with the variety of
neurological, neurodegenerative and psychiatric disorders have been identi-
fied, although the primary causes of these disorders remain largely
unknown. In cases of acquired or degenerative loss of nervous functions,
pharmacological treatments are still mainly directed towards the ameliora-
tion of symptoms and the limitation of secondary tissue damage. This clini-
cal problem together with the development of new potential therapeutic
techniques such as cell grafting or implantation and gene transfer, have led
to the exploration of interventions in the nervous system that can tentatively
be called “restorative neurosurgery”. A shift from animal experimentation to
clinical trials occurred rapidly and experimental neurotransplantation sur-
gery in patients with neurological and neurodegenerative disorders has
taken place over several decades. Neuroscience, however, is just beginning to
explore cellular and molecular interventions in diseased, degenerating or
traumatised human nervous systems. Are we approaching an era of inter-
ventions in the brain that will revolutionise treatment of thus far untreatable
brain disorders? And if so, how do we ensure that these interventions will be
performed in a safe, adequate and acceptable way? How do we judge and
prevent the risks of unwanted changes in brain function and in the human
psyche?

2.1.1 Restorative Neurosurgery by Cells and Genes

In particular, neural tissue grafting has attracted great interest for its poten-
tial as a treatment for human neurodegenerative diseases. The basis for this
was the discovery that immature nerve cells (neurons) can survive implanta-
tion in the brain of laboratory animals, something which adult neurons are
unable to do. Immature nervous tissue taken from unborn foetuses can
develop normal neuronal properties in the adult nervous system. Immature
neurons grow and differentiate and form functional contacts with host brain
neurons. The grafting of human embryonic nerve cells would therefore
allow replacement of lost neurons in the case of a disease like Parkinson’s
disease in which the loss of so-called nigro-striatal dopaminergic nerve cells
seems to be a primary cause. They might also allow reconstruction of a brain
circuit like that of the striato-frontal system, effected by Huntington’s dis-
ease, through the supplementation of the atrophic striatal spiny neurons.



However, the neuronal loss in such neurodegenerative diseases may also be
ameliorated or even stopped by the implantation of cells that provide
trophic support in order to keep the neurons at risk alive. These cell implants
should do so by the release of neuro protective or neuralgrowth-stimulatory
proteineous compounds. Such factors can not be applied systemically due to
a short half life in vivo and the need to apply them locally to prevent any
negative side effects on nearby intact systems. The genetic modification of
the affected cells, or their neighbouring cells to let them locally produce such
factors has also been proposed as a possibility. This does not involve a cell
implantation but treatment involving a “gene transfer by injection”. Cell
implantation and genetic modification may even be combined when the
implanted cells are modified to express a therapeutic gene. Cell and gene
therapy for the diseased or traumatised brain, however, are both invasive
interventions in the human brain, the organic basis of our personhood. Such
interventions cannot be reversed or halted in the way that a patient is able to
stop taking a drug. Even if the treatment has a built-in termination process
that can kill the implanted or genetically modified cells in case of unwanted
side effects arising, or when the prescribed period of therapy should end, the
organisation of the brain at the point of termination is never the same as
that prior to intervention.

2.1.2 The Brain is Seat of the Human Mind

There is no doubt that the central nervous system (CNS), and in particular
the brain, is the “seat” of the biological processes that underlie human iden-
tity and personality, and thus a person’s character and mental capacities. It is
of central importance for our behaviour, perceptions, thoughts and feelings
and regulates body functions such as heart rate, muscle responses and con-
trol of our immune system. It works in conjunction with both our bodies
and the outside world. It is the organ of our personhood and, in this respect,
it is a unique and indispensable organ for human self-consciousness.5 Alter-
natively, one can say that our mind is our brain in action. Without this
action the human mind is gone. 

Small differences in the structure and organisation of the brain lead to
different functional capacities and, therefore, to differences in mental and
physiological processes directed by and derived from the brain. Such differ-
ences underlie differences in personality between individuals. These differ-
ences are only partially determined by the genotype as even identical twins
differ in functional capacities and personality. Neurodegenerative and trau-
matic disorders obviously alter the organisation of the nervous system and,
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therefore, the functioning of the brain. Cell implantations in the brain and
gene transfer to brain cells which aim to restore brain functions will never be
able to restore the structure and organisation of the brain prior to the impact
of the disease or trauma. Therefore, unwanted physiological and mental side
effects will occur on the recipient of any form of intervention. However,
these side effects may be very subtle and will not necessarily be obvious in
normal daily life.

This chapter will focus on interventions in the brain in the field of
restorative neurosurgery. The goal of these interventions is tissue repair or
the introduction of physical changes in brain chemistry in order to relieve
the symptoms of certain diseases. Neurodegenerative diseases like Parkin-
son’s disease (PD), Huntington’s disease (HD), Alzheimer’s disease (AD),
amyotrophic lateral sclerosis (ALS) and multiple sclerosis (MS), as well as
acquired nervous trauma as the result of a stroke or spinal cord injury, are
the first candidate diseases for such approaches. The neural grafting of fetal
brain cells (neurotransplantation) in PD and HD patients was the first
experimental clinical treatment explored because precise aims could be for-
mulated for these interventions (implanting nerve cells to deliver dopamine
and supplementing interneurons in the striatum of the brain in the respec-
tive cases). Clinical research is less advanced for other neurodegenerative
diseases and in the field of brain trauma, where the target for restoration is
larger or less well-known. In these cases, the potential target for intervention
in the CNS is largely unknown and this is crucial knowledge for any restora-
tive neurosurgery. In principle, if a brain disorder can be pinpointed to a
particular (local) cellular or molecular origin, or a target site for regenera-
tion can be identified, then cell or gene therapy may be possible. For psychi-
atric disorders incompatible with normal life, which are potentially caused
by a multiplicity of interrelated factors, cellular and molecular interventions
in the brain may not be feasible unless one finds a specific target which can
be reached through the efficient treatment of a particular sub-symptom.
This may not be unrealistic as nowadays the deletion of single genes in trans-
genic animals can show dramatic behavioural effects in areas such as drug
dependency, anxiety, depression and fear conditioning, indicating the possi-
bility of existing primary targets.

2.1.3 Questions to be Answered

Several interconnected ethical and normative questions arise from clinical
neurotransplantation and gene transfer. When and how should a brain dis-
order be subject to (safe) cellular or molecular intervention? How can we
design meaningful and morally acceptable experimental studies of the
effects of these procedures on human beings? What criteria should be
employed to evaluate the outcome of experimental restorative neuro-
surgery? What should be the correct procedures for the retrieval and use of
embryonic tissue from aborted fetuses or collected from organ donor?
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What criteria should govern the use of human stem cells when derived from
in vitro human blastocysts (their stem cells are nowadays seen as a very
potent source of cells for tissue repair of all organs thereby providing a
future solution for many life-threatening organ failures, including brain
failures)? Should we permit the use of cells from prenatal animal sources in
order to circumvent the ethical problems surrounding the use of human
fetuses? Can genetic modification be safely established? Finally, given the
view that the CNS will be altered by an intervention, how do we weigh up
the benefits and the risks of any such procedure for the patient? Before dis-
cussing these points, it seems appropriate to shortly outline the organisa-
tion of the brain and its principle functional processes as well as the current
status of experimental neurotransplantation and gene transfer in human
patients.

2.2 Brain Structure and Capacities

The nervous system consists of a central part and a peripheral part. The
nerves arising from the spinal cord and the nodes of certain neurons in the
body (ganglia, retina, and olfactory epithelium), serve to innervate the
organs, muscles and skin and comprise the peripheral nervous system
(PNS). The brain and the spinal cord are referred to as the central nervous
system (CNS), whereby the spinal cord is the means through which the CNS
is able to communicate with the PNS. The CNS receives input from the body
and from the environment through sensory, auditory and visual organs as
well as chemicals (including hormones). This information is processed and
either generates an output in the form of bodily, emotional, cognitive and
anticipatory reactions or is kept and stored as memory for future challenges.
The individual brain acquires and accommodates these mechanisms in its
developmental period, but these mechanisms remain subject to active self-
organising and reorganising changes throughout life.

2.2.1 Neurons Act in Networks

The basic units of the nervous system are the neurons. These cells have a
cell body and many cell processes (neurites), one of which is the axon that
transfers a pulse to other neurons or to non-neuronal targets outside the
nervous system. The message to other neurons is carried in chemical com-
pounds – neurotransmitters – that are released at the contact zone of the
axon, the synapse. Examples of neurons having a peripheral target rather
than other neurons are motoneurons (innervate the muscles) and neu-
rosecretory neurons (releasing hormones into the circulation). The release
of the emitted messenger is always evoked by so-called action potentials, a
moving change in electric membrane potential arising at the cell body and
traveling along the axon. The sum of these action potentials of individual
neurons as well as the continuous changes in the membrane potential of
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the neurons, make up the electro-encephalogram (EEG) which can be
measured by placing electrodes on the surface of the skull. The human
brain contains about 1011 neurons (about 20 times the world population
of humans). Each neuron receives the input of an average of 1,000
synapses on their neurites (having an estimated total length of 100,000 km
in the human brain). This is an amazing number of nodes per cell and
within the CNS for internal brain communication. Neurons by themselves
are functionless units. However grouped, either in nuclei or in layer struc-
tures, neurons make up networks that mutually interact to form informa-
tion-processing units. Within a substructure of the brain, different types
of neurons have different connections and use different chemical com-
pounds for signal transfer. These neurotransmitters reach different types
and quantities of receptors on the target site of the synapse, thereby affect-
ing intracellular molecular machinery in the receiving cells. For a single
neuron, the mix of incoming signals will be integrated, and will lead either
to the adaptation of cell functions or to an action potential via its axon,
i.e., a message to its target (after a change of its membrane potential above
a certain threshold). In addition, the human brain contains glial cells.
There are around ten times as many of these than the total number of neu-
rons in the brain. These cells are involved in the regulation of signal trans-
duction. Various subtypes of glial cells have different functions among
which the electric isolation of axons is but one. The result of all the inter-
actions of neurons in the human brain steers or directs both body func-
tions and the psyche.

2.2.2 Networks are Formed by Genotype and Environment

Different groups of neurons are incorporated into different networks of
functional activities in the brain known as neuronal systems. If parts of these
systems or their connections are lost (as in the case of degeneration or
trauma) or are not properly working (as the result of toxins or the transient
overexposure to neuro-active compounds), the functional capacity of the
system is affected. The neuronal cell acquisition of the human nervous sys-
tem takes place both before and after birth, and continues in young children
up to approximately three years of age. Neuronal networks are formed
throughout this period too but continue to be formed up to approximately
18 years of age, i.e. until after puberty, when the nervous system is said to be
fully matured. Brain development is an orchestrated process whereby the
“birth” of neurons during fetal life is genetically defined, but the differentia-
tion, maturation and organisation of neurons depends on the appearance of
other groups of neurons and on molecular signals from non-neuronal cells.
Thus, the connectivity of neurons depends on the temporal profile of partic-
ular signals. During development, neurons are often born in excess and
compete for survival by establishing connections with their targets (see fig-
ure 2.1). 
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The early period of development of the brain is very sensitive to the exter-
nal factors that may interfere with brain cell activity. It is claimed that any
circumstance known to interfere with the functioning of the adult nervous
system, when imposed on the developing brain, will (or at least could) alter
the functional capacities of the brain permanently (Swaab and Boer 2001).
In other words, the regulatory systems of neuronal circuits in the mature
brain, the blueprint of which is determined by the genotype, are “set” differ-
ently by external factors and experiences during the maturing period. The
lasting effects that occur following exposure to neuro-active chemicals pres-
ent in food, the environment or in medicines and drugs, as well as to exter-
nal factors like stress, which act on the developing nervous system via
endogenous hormonal and neurotransmitter responses, are the result of
changes in the cellular make-up, organisation and the synaptic strength of
neuronal systems. Pre- and postnatal estrogen exposure modifies later psy-
chosexual capacities and gender identity, corticosteroids affect psychomotor
behaviour, maternal smoking enhances the incidence of homosexuality
amongst female offspring and could be correlated with aggressive behaviour
in children of both sexes, neuroleptics impair later learning ability, cocaine
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Figure 2.1: Prenatal and Life-time Changes of Neuronal Cell Number in the Sexual
Dimorphic Nucleus of the Preoptic Area in Male and Female Humans

The curves show the fast acquisition of cells in the perinatal period reaching
maximal levels only at the age of three to four years for both sexes, and a
maturational period with (normal) cell loss until puberty significantly hig-
her in girls than in boys, leading to an average 5-fold difference (note the
logarithmic scale). It is just a single example of the long lasting brain deve-
lopmental period in humans and the influence – in this case sexual hormo-
nes – of factors outside of the CNS.

Adapted from Swaab et al. (1992)



impairs later vigilance (detection of actions), and there are more examples to
illustrate this interaction (Swaab and Boer 2001). In humans it is difficult to
isolate the precise cause of certain characteristics amongst the myriad of
stimuli to which a child is exposed. However, as shown above, individual
experiences organise the functional capacity of the brain. The knowledge
that small changes in the nervous system induced during the perinatal
period of brain developmental result in lasting changes to physiology and
behaviour, was previously described as behavioural teratology or functional
neuroteratology6. Nowadays, this topic also attracts attention in studies on
gene-environment interactions as the role of external influences on brain
development may be identifiable in the gene expression profiles of nervous
structures and may underlie the occurrence or onset of neurological and
psychiatric disorders in later life. Above myriad of influences stresses the fact
that each brain develops uniquely in its own particular environment, i.e. to
its own phenotype. Therefore, the moulding of the nervous system during
the development of the brain strongly contributes to the identity and per-
sonality of the individual including their capacity to adapt to, or cope with,
external challenges.

The influence of external factors on the organisation of the nervous sys-
tem continues throughout life through self-reorganisation and changes in
number and strength of synaptic connections. This process is called brain
plasticity. The window of opportunities for these self-adaptive changes of
the nervous system is also set during the period of brain development. For
instance, the cognitive abilities of humans depend on the level of plasticity in
the nervous systems. A professional activity, for example playing music or
learning a second language, will modify the organisation of the brain for the
performance of these tasks in everyday life. However, not every nervous sys-
tem has the same capabilities in this respect. 

The lesson to learn from all this is that intervention in the brain by cell
implantation or the genetic modification of cells will modify the organisa-
tion of the brain. Therefore, besides the intended therapeutic effects of an
intervention on the neural disorder, lasting collateral functional effects can-
not be excluded, and must, perhaps, even be expected. This, however, does
not mean that restorative neurosurgery should be ruled out completely,
although we must consider these factors when assessing the risks and bene-
fits of a particular treatment. Ideally, any side effects occurring in patients
will be very subtle and will not be obvious in normal daily life.
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2.3 Concepts of Cell- and Gene-based Neurosurgical
Interventions

2.3.1 Historical Outline of Neurotransplantation in Human Beings

The loss of neurons in the CNS as the result of degeneration or trauma fol-
lowing an accident does not initiate a process of self-repair. Though neuro-
genesis takes place at low levels in the adult CNS, the loss of neurons in the
above cases is definitive. In addition, in the situation of cell damage, when
for instance processes of neurons are transected, neuronal connections can-
not autonomically be repaired. The replacement of damaged or degenerated
neurons with new ones that will integrate into the broken neuronal system
or circuit was successfully undertaken in animals and so became a possibility
for human beings too. Immature neurons appeared capable of integrating
into the nervous system after implantation, which is not the case for adult
neurons. Moreover, damaged neurons that do not restore their connections
spontaneously, often maintain the intrinsic capacity to regenerate. Thus, the
challenge is to find the conditions to evoke and guide regenerative fiber
growth in the damaged brain.

The history of neurotransplantation goes back to 1890, when Thompson
attempted to transplant neocortical brain tissue taken from a cat into the
brain of dogs. His experiment largely failed, and it took until the 1970s for
the work of Das and Altman (1971) and Björklund and Stenevi (1979) to
show that only fetal neurons survived brain tissue grafting and that these
cells are also able to reconstitute neural circuitry. Thereafter, the grafting of
fetal nervous tissue was widely used in animal studies to investigate the
processes of brain development. It was also applied as a possible repair
strategy in a variety of animals to repair brain damage and neurological dis-
orders.

Development towards a human application of these techniques acceler-
ated after the observation of Perlow et al. in 1979 that grafting fetal nigral
cells into the striatum of substantia nigra-lesioned rats reversed the motor
disturbances. These rats were regarded as a partial model for Parkinson’s dis-
ease since the gradual loss of dopaminergic neurons of the substantia nigra
was seen as the origin of the movement disorders. Models of the disease were
developed in primates that better represented the complexity of the disease
in humans, with symptoms like tremor, rigidity and bradykinesia (Björk-
lund 1992). Subsequent transplantation studies strongly validated the work
undertaken in rats (Bakay et al. 1987; Fine et al. 1988; Bankiewicz et al.
1990). These results led to the first clinical studies in 1987, in which human
fetal substantia nigra-containing tissue was placed in the dopamine-poor
striatum of late stage PD patients (Lindvall et al. 1989; Madrazo et al. 1991).
Hundreds of patients world-wide have received this experimental treatment
since then. The first results were variable and were far from a complete and
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persistent recovery from the disease (e.g., Lindvall et al. 1989, Lindvall 1997;
Madrazo et al. 1991; Olanow et al. 1996; Mehta et al. 1997). 

The history of neural grafting in human PD can be seen as the test bed for
neuron supplementation techniques as a therapeutic intervention in the
human brain. It showed cell implantation deep inside the brain to be surgi-
cally feasible and proved that restorative neurosurgery using immature neu-
rons is possible, at least in principle.

2.3.2 Several Types of Neurotransplants

The above-mentioned application of neural grafts in PD is meant to supple-
ment the function of the lost nigro-striatal neurons and to restore the
dopaminergic input in the striatum. Neuronal grafting is currently also clin-
ically studied in HD patients. In HD it aims at rebuilding the defective stri-
ato-frontal pathway. 

Immature neurons can either be obtained in one of three ways: i) directly
from aborted human embryos and fetuses, ii) indirectly by in vitro prolifer-
ation and/or differentiation of stem or germ cells towards the neuronal phe-
notype, or iii) through the differentiation of the cell lines of neural precursor
cells (“brain-committed cells”). Genuine stem cells, with the potential to dif-
ferentiate into neuronal cells (and other organ-specific cell types), can also
be collected in three different ways: i) as embryonic stem cells (ESCs) from
the blastocyst (pre-implantation embryo), ii) as embryonic germ cells from
post-implantation embryos, or as ii) somatic stem cells (SSCs) from organs
in late embryonic, fetal, neonatal and adult stages. They can also be obtained
from umbilical cord blood. The presence of SSCs in adult organs (often also
called adult stem cells) introduces, in principle, the possibility for neural
autografts or for the patient to act as their own donor. Brain-committed cells
are, for instance, the LBS-neurons (neurons by Layton BioScience Inc.) that
originate from a human teratocarcinoma. Teratocarcinomas are tumors of
the reproductive organs that are composed of embryonic-like cells that were
transformed in the laboratory into fully differentiated, non-dividing neu-
rons (Borlongan et al. 1998). Finally, as neurons of non-human mammals
can match the functional capabilities of human cells (Isacson and Deacon
1997), implants taken from the brains of pig fetuses are thought to be appli-
cable as well.

However, therapeutic approaches that involve something other than
“simply” supplementing neurons are needed when the neuronal functioning
of the anomaly within the brain has an indirect effect on neurons such as in
AD or MS. These other therapeutic techniques include the implantation of a
particular type of glial cells and the implantation of cells that release chemi-
cal compounds to substitute the function of lost neurons (molecular versus
cellular replacement), or release compounds that can stop, prevent or coun-
teract the degeneration or malfunction of diseased neurons (molecular
treatment) (see figure 2.2). Such cells do not need to be neural cells but can

2.3 Concepts of Cell- and Gene-based Neurosurgical Interventions 67



also be non-neural cells isolated from other human organs, like fibroblast
taken from the skin. Some of these approaches are already in the first phase
of clinical evaluation. In the case of MS, for instance, glial cells of the oligo-
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Figure 2.2: Neurotransplantaion as a Kind of Restorative Neurosurgery Comes
with a Variety of Possibilities for Various Types of Defects in the
CNS
When neurons are lost in neurodegenerative diseases, or following a brain
trauma, immature neurons, either dissected from young stages of the human
(or pig) brain or manifactured in the laboratory from relevant sources (e.g
stem cells, certain teratotomas, germline cells, etc.), can, upon grafting,
replace the loss through a process of maturation and integration in the
affected host nervous circuit over a period of several months. Embryonic and
fetal brain tissue can either be placed as tissue fragments or as cell suspen-
sions, but have to be dissected at the proper immature stage of donor devel-
opment for the neurons to be replenished. Similarly, immature neurons can
replenish dys- or malfunctioning neurons, whereas glial cell loss in the nerv-
ous system (“supporting” brain cells present 10-fold the number of neurons)
can also be supplemented after these cells are proliferated in the laboratory to
the volume needed. However, instead of cell replenishment, cells can also be
implanted for their specific action on damaged, degenerating or dysfunction-
ing brain areas by releasing supporting or growth-stimulating proteins (mol-
ecular supplementation; cells as chronic proteineous drug delivery prepara-
tions). These cells do not necessarily have to be neural cells. They can even be
animal-derived cells, especially when encapsulated by semi-permeable mem-
branes that avoid tissue immunorejection. The growth of cells in the labora-
tory is often accompanied with genetic modification either to direct proper
neuronal differentiation or to equip them with a gene for the overexpression
of a therapeutic compound prior neurotransplantation.

The use of cultured cells allows auto-transplantation as well. Cells with-
drawn or dissected from the patient him-/herself are used for laboratory
growth, thereby again preventing the need for immune-suppression ther-
apy when grafted.



dendocytic type are the cells to be supplemented and only implants with
cells that have been grown and purified in vitro are used. 

2.3.3 The Practice of Clinical Neurotransplantation

The survival and integration of transplanted nerve cells depends on their
plastic growth capacities at the stage of maturation in which they have not
yet fully developed their complex neurite connections and bio-electrical
interactions. In the brain developmental period each type of nerve cells has
its own time window of “birth” and its own pace of maturation. The trans-
plantation of entire brain sub-regions might thus easily result in one cell
type surviving and another, more mature, cell type failing to do so. Conse-
quently, a large brain part may survive transplantation as a tissue mass, but it
can or will not easily develop its normal organisation in the recipient brain,
nor develop the proper connections with, or within, the damaged neuronal
systems of the brain. In other words, neurotransplantation strategies in
human patients add new cells of particular types (cell suspensions), or place
fragments of immature brain structures (minced tissue) but cannot aim to
replace entire brain structures that are lost due to severe damage or trauma,
as occurs, for example, in the case of heart and kidney transplantation.
Nothing will be removed from the CNS for replacement, and parts cannot be
replaced like a module of a defective computer. Neurotransplantation
should therefore not be described as brain transplantation, but only as brain
cell or brain tissue grafting.

In practice, neurotransplantation in defective areas of the human brain
consists in the precisely directed injection of microliter quantities of suspen-
sions of nerve cells or tissue fragments prepared from defined areas of fetal
brain known to contain the needed cell type in an immature state or prepared
from cells specially cultured and modified for it in the laboratory. The injected
mass is about 100,000 times smaller than the volume of the adult brain
(approximately 1.5 liter). This type of intervention requires surgical precision
and accuracy, but it is not an extremely severe, physically invasive operation on
the patient. Transplanted nerve cells have to mature and integrate for proper
restoration of the lost brain function to occur. The possible therapeutic effects
of neurotransplantation are, therefore, never immediate, but develop over a
period of several months, not unlike the time frame of brain cell maturation in
the intrauterine fetal stages (Isacson and Deacon 1997).

2.3.4 Direct and Indirect Gene Transfer in the Brain

Modification of the gene expression of cells in a living organ became possi-
ble with the development of viral vectors – genetically modified viruses that
infect a cell, but cannot replicate nor evoke its disease effects – that can
deliver a therapeutic gene in a target cell. This form of gene transfer aims to
i) restore protein expression in a hereditary failing molecular or cellular
process, ii) compensate for the loss of particular protein expression (in
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degenerative diseases) or iii) (over)express proteins that have symptom-
relieving or restorative effects as a locally delivered drug (as externally deliv-
ered non-proteineous drug can have). Gene transfer can additionally be used
to iv) block the endogenous expression of proteins which cause the symp-
toms of a disease or v) frustrate tissue self-repair following trauma making
use of siRNA (small interfering RNA) technology7. In the nervous system
two approaches can be distinguished for the (over)expression of proteins: in
vivo (direct) and ex vivo (indirect) gene transfer (Kaplitt and During 2006).
The first approach involves the injection of viral vectors carrying the gene of
interest directly into the brain tissue of the patient. In the second approach
the cells to be implanted are genetically modified in vitro, and then har-
vested for implantation surgery (figure 2.3). For the latter case also non-viral
vector transduction methods are available in which the cells can be cultured
as single cells. 

The potential applications of gene transfer in restorative neurosurgery
are manifold. In vivo transduction could equip degenerating neuronal or
glial cells with properties to survive damage, to restore a lost function, or to
release compounds that serve these purposes in adjacent cells. In vivo gene
transfer for neurotrophic factors like nerve growth factor (NGF), brain-
derived neurotrophic factor (BDNF), glial cell-derived neurotrophic factor
(GDNF), ciliary neurotrophic factor (CNTF) and neurotrophin-3 (NT-3) in
animal models for neurodegenerative diseases and neurotrauma have shown
themselves to be very potent in increasing cell survival and/or promoting
axon sprouting. Viral vector-mediated gene transfer has been applied exper-
imentally in human beings for diseases outside the nervous system and,
recently in the CNS as a myriad of neurological disorders may also be treat-
able according to the results of animal experimentation (Tuszynski 2002;
Kaplitt and During 2006). Viral vectors not only need to be able to infect a
post-mitotic neuron, but it should also have no toxic or immunological
effects on CNS tissues and should provide long term, and preferably control-
lable, gene expression of the therapeutic protein that should be locally effec-
tive without affecting intact neighbouring neural systems too much.

Currently lentiviral (LV) vectors and adeno-associated viral (AAV) vec-
tors are vectors that efficaciously and directly transduce the CNS tissue with-
out direct or short term toxicity for neuronal cells. Whether it is safe for use
in the human brain in the long term still has to be established. Clinical trials
with both ex vivo gene transfer and direct gene transfer are currently being
performed in PD and AD patients (see below).
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Figure 2.3: The Principles of Gene Transfer for therapy
Either a neuron or a non-neuronal cell can be modified by the insertion of
a gene (transduction) for the production of survival-enhancing and
growth-stimulating factors or of factors that mimic or enhance neuronal
functions in the impaired or damaged CNS. Nowadays, the most efficient
and safest way to modify neurons is the use of viral vectors. Viral vectors are
viruses that are (re)constructed so that they can infect a cell but do not have
the capacity to multiply following infection. This is achieved by creating
viruses that do not contain the DNA for their reproduction but instead con-
tain the DNA of the therapeutic gene, which can be delivered to the target
cell nucleus to initiate the transcriptional and translational machinery for
the synthesis of the therapeutic protein. 

Viral vector-mediated transduction can be applied by direct injection into
the CNS or it can be used in combination with neurotransplantation (ex
vivo transduction). When the source cells used to grow transplants are
obtained from the patient her-/himself, auto-implantation is also possible
in order to prevent the immune-suppression treatment required following
the allografting of cells from human donors or animal sources.



2.4 Survey of Current Experimental Human Applications of
Restorative Neurosurgery

Clinical application of cell implantation and gene transfer in human brain
disorders has not reached the level of therapy. All treatments still are in the
experimental phase as the beneficial functional outcomes are variable,
unpredictable or not present at all. The following section surveys briefly the
achievements in this area to date.

2.4.1 Parkinson’s Disease

PD is primarily caused by the slow loss of dopaminergic neurons in the sub-
stantia nigra so that their dopamine transmitter function in the striatum
eventually disappears. PD is generally age-specific: approximately 1% of the
population over age 60 develops the disease. An appropriate dopaminergic
signal is vital for a smooth, coordinated function of the body’s muscles and
movement. As soon as approximately 80% of the dopamine-producing cells
are lost, the symptoms of Parkinson’s disease appear. The key signs of PD are
tremor, slowness of movement, rigidity and loss of balance. Other signs of
Parkinson’s disease may include small, cramped handwriting, stiff facial
expression, a shuffling walk, muffled speech and depression. Current phar-
macological treatments with dopamine agonists and dopamine precursors
reduce the symptoms in the early stages of the disease. However, with
progress of the nigral degeneration, these drugs cease to be effective.

Dopamine cell supplementation began with open trials of striatal place-
ment of the patient’s own dopamine-producing adrenal medulla tissue
(Backlund et al. 1985; Madrazo et al. 1987). This tissue was used experimen-
tally as an alternative source of dopamine in order to circumvent the ethical
problems following the use of human fetal brain tissue obtained from elec-
tive abortions (Boer 1996). The outcomes of this and later studies by other
groups were disappointing and must be considered to have largely failed: not
enough of the transplanted tissue survived, amelioration of the motor dis-
turbances was absent or minor, and no relationship existed between
dopaminergic cell survival and behavioural response. Other approaches of
bypassing the use of human embryonic tissue have been tried, including cells
obtained from the patient’s own stellate ganglion but only modest anti-
parkinsonian effects are reported in a small number of patients (Itakura et
al. 1997). As a corollary of the above clinical results, as well as the signifi-
cantly better functional effects of immature tissue transplants in the case of
parkinsonian rats and monkeys, a move towards the use of human fetal
dopaminergic neurons in patients was inevitable (Boer 1999).

Intracerebral transplantation of human fetal dopaminergic neuron-con-
taining mesencephalic tissue fragments, or cell suspensions thereof, obtained
from the remains of legally induced abortions, were placed in the dopamine-
depleted caudate-putamen complex of late stage PD patients. So far, more
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than 300 patients with PD have undergone this allograft surgery, but under
different conditions of donor tissue treatment, graft placement, surgical
approach and pre- and post-grafting treatment and symptom evaluation.
Months after the implantation surgery several clinical centres observed con-
sistent and clinically meaningful benefits in small groups of patients in open
trials using a relatively strict common protocol of pre- and post-surgery
evaluation of graft survival and disease symptoms (Peschanski et al. 1994;
Defer et al. 1996; Levivier et al. 1997; Mendez et al. 2002). Others, however,
reported more variable or negative results (Freed et al. 1992; Lopez-Lozano
et al. 1997). The benefits on the Unified Parkinson’s Disease Rating Scale
(UPDRS) often go hand in hand with dopaminergic cell survival as meas-
ured by fluoro-dopa PET scanning, which indicates graft survival.

Recently, the results of randomised double-blind sham surgery-con-
trolled neurotransplantation studies in PD were published (sham surgery
performed as a hole drilled in the outer layer of the skull bone but without
penetration of a canula into the brain) (Freed et al. 2001, Olanow et al.
2003). At the outset, the design of such studies was criticised with respect to
the fact that this large-scale study, including ~20 patients in each group, was
performed at too early a stage, i.e., when optimal methods for tissue pro-
curement, graft preparation and implantation had not yet been established
(Widner 1994). The studies did, however, demonstrate that there was no
lasting placebo effect, and that anti-parkinson effects were found primarily
in the younger group of patients (Freed et al. 2001). Moreover, several
patients in the treatment group developed abnormal involuntary move-
ments and these movements were regarded as major side effects of this study.
The modest improvement in neurological rating scores, only partly compa-
rable with other studies (Isacson et al. 2001), and the occurrence of dyskine-
sias aroused widespread scientific interest and debate about the future of cell
replacement therapies in PD (Brundin et al. 2001; Dunnett et al. 2001; Isac-
son et al. 2001). The fact that the study was double-blind and sham-con-
trolled eased the initial methodological criticism and led the media to take
these results as sound evidence that the technique of neural tissue transplan-
tation in general was faulty and ineffective (Vogel 2001). This interpretation,
however, is erroneous, as the net effects are dependent on the particular
technique used (Björklund 2005). What was predicted by Widner and Defer
(1999) became true: the results of a suboptimal grafting procedure chal-
lenged the therapeutic value of cell therapy in PD. Journalists called the
results a failure, thereby harming the field that tries to develop novel cell
replacement therapies in brain diseases (Dunnett et al. 2001). However, the
field of experimental clinical neurotransplantation agreed that dopaminer-
gic cell implantation in PD cannot be recommended as, or even be called, a
therapy (Polgar et al. 2003). Further improvement of the technique is needed
and the cause of the dopaminergic graft-related dyskinesias needs to be
unraveled.

2.4 Survey of Current Experimental Human Applications of Restorative Neurosurgery 73



In addition to cellular therapies in PD, phase I studies are currently also
being performed with AAV vector-mediated gene transfer, based on a series
of successful studies with in vivo and ex vivo AAV and LV vector-mediated
gene transfer in PD animal models (Raymon et al. 1997; Freese 1999; Kor-
dower et al. 2000; Shen et al. 2000; Le and Frim 2002). One trial tries to
mimic the results of deep brain stimulation (DBS) in the subthalamic
nucleus (STN) of the brain. DBS is shown to be an effective method to treat
many PD patients in the late stages of the disease when L-dopa medication
starts to fail. The application of AAV-GAD vectors (containing the gene for
glutamic acid decarboxylase [GAD], the enzyme synthesising the major
inhibitory neurotransmitter gamma amino butyric acid [GABA] and upon
overexpression causing a chronic release of GABA) in the animal STN results
in similar result as electrical stimulation (During et al. 1998; 2001). Accord-
ing to the interim clinical findings (Feigin et al. 2005), AAV-GAD treatment
in the STN appears to be safe and well-tolerated in advanced Parkinson’s dis-
ease, with no evidence of adverse effects or immunologic reaction. One year
after treatment, patients exhibited a 27% statistically significant improve-
ment in motor function on the side of their body corresponding to the
treated part of the brain, with no improvement for the untreated side. A sec-
ond phase I clinical study uses AAV-AADC, a vector that introduces the gene
for L-amino acid decarboxylase (AADC) in the striatum of PD patients
(http://www.avigen.com, accessed on December 7th, 2006). This enzyme
catalyses the synthesis of dopamine, and is known to decrease with progres-
sion of PD. In parkinsonian monkeys, the vector has been effectively applied
(Bankiewicz et al. 2000; Sanftner et al. 2005) and may be of continuing clin-
ical benefit (Bankiewicz et al. 2006).

2.4.2 Huntington’s Disease

HD is a rare autosomal dominant neurodegenerative disease that causes
devastating disorders. It affects principally people above the age of forty. The
disease inalterably proceeds towards a multi-faceted cognitive deterioration,
motor disorder-associated chorea and bradykinesia as well as psychiatric
disturbances such as depression and irritability. The clinical symptoms – at
least in the early stages of the disease – are related primarily with a hypo-
functioning and a degeneration of the medium spiny GABAergic neurons in
the striatum. In the later stages of the disease, cortical and sub-cortical struc-
tures, anatomically connected with the striatum, become affected too. The
disease is fatal within 15 to 20 years of its onset in most patients (Bird and
Coyle 1986) and has no cure or any effective treatment. Besides the search
for therapeutic agents like neurotrophic factors which act against the molec-
ular mechanisms of neurodegeneration in HD, therapeutic research also
focuses on GABAergic nerve cell supplementation therapy.

Intrastriatal implantation of (striatal) fetal ganglionic eminence tissue
was able to reverse a large number of the motor and cognitive deficits
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brought about by striatal lesions of various kinds in animal affected by HD
(cf. Peschanski et al. 1995). Several indicators suggest that implanted neu-
rons do mature normally, are mainly GABAergic and express both the
expected corresponding neuropeptides (substance P, met-enkephalin,
somatostatin or neuropeptide Y) and the dopaminergic and muscarinic
receptors. Host afferent axons both grow into the grafts and connect to
grafted neurons (cf. Wictorin 1992), and functional reconnection of grafted
GABAergic cells to the experimentally denervated target neurons of the
globus pallidus also develops. Grafted neurons do not reach more remote
projection zones such as the substantia nigra, pars reticulata, but the globus
pallidus is by far the most important projection zone of striatal neurons in
primates and in humans. Behavioural analysis of grafted animals to a large
extent confirms the rewiring of cortical output circuits in which striatal neu-
rons normally act as first relay cells (Dunnett et al. 1988; Kendall et al. 1998;
Palfi et al. 1998; Hantraye et al. 1990).

The converging evidence in animal studies, outlined above, has led to tri-
als of intracerebral grafting in patients with HD. Except for the study carried
out by Hauser et al. (2002), all studies involved patients at an early stage of
the disease. The safety and feasibility of the grafting procedures appeared
almost unquestioned in all studies (Kopyov et al. 1998; Bachoud-Lévi et al.
2000b; Fink et al. 2000; Rosser et al. 2002) except in the Hauser et al. (2002)
study where patients at a more advanced stage of the disease, and patients
with a history of neurological problems, were included and some subjects
developed subdural hemorrhages or required surgical drainage. The latter
may indicate that patients at an advanced stage of the disease are particularly
sensitive to medical interventions. No noticeable side effects were reported
in the other studies except for difficulties encountered in obtaining a good
compliance of patients for drug treatment and, in particular, for immuno-
suppressive drugs (Bachoud-Lévi et al. 2000b; Rosser et al. 2002). An autopsy
in one patient, who died of causes unrelated to the transplant 18 months
after surgery, revealed the presence of a large graft that contained a large
number of neurons phenotypically similar to GABAergic medium-spiny
striatal neurons (Freeman et al. 2000). Moreover, the grafted cells did not
exhibit any signs of the disease, e.g. nuclear inclusions, in contrast with the
host neurons in the surrounding striatum.

Conclusive clinical benefits so far have only been shown in the Créteil
clinical trial by Bachoud-Lévi et al. (2000b; 2002). The other study, whose
clinical data has now been published (Tampa trial; Hauser et al. 2002), was
inconclusive. This was possibly due to the type of patients included or the
fact that it allowed too short a follow-up time (Peschanski and Dunnett
2002). In Créteil, an improvement in motor, cognitive and functional abili-
ties became apparent only at about twelve months in three of five HD
patients, and remained so in the subsequent two years (Bachoud-Lévi et al.
2000b). These clinical results matched with the reduction of both the striatal
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and the frontal hypometabolism as measured by positron emission tomog-
raphy using 18F-fluorodeoxyglucose (Gaura et al. 2004). In a fourth patient,
this improvement was transient, starting around nine to ten months after a
first right-side unilateral graft, and lasted up to five months after a second
left-sided graft. In this patient, the secondary loss of all improvements coin-
cided with the disappearance of the grafted tissue as evaluated with MRI
(Bachoud-Lévi et al. 2002), indicating a link between graft survival and clin-
ical benefits. In the fifth patient, the graft was never active for reasons that
remain unknown, and MRI scans still shows declining signals for the striatal
metabolic activity (Bachoud-Lévi et al. 2002). Therefore, despite the absence
of a control group, the coincidence of results acquired in various domains
(clinical, images, electrophysiology) and analysed blindly, strongly point to
the efficacy of neurografting. The positive treatment result in a very small
population of HD patients obtained in a single centre trial initiated in 2001,
initiated a large, controlled randomised trial on 60 patients at the early stages
of HD in France and Belgium (Multicenter Intracerebral Grafting in HD,
MIG-HD). For control purposes, and to avoid the use of sham surgery, 30
patients randomly received transplants either after 13–14 months or after
33–34 months, with a follow-up of all patients towards 52 months. Cur-
rently, this strategy is being replicated in a separate study in which the results
of grafts conducted in Belgium, Germany, Switzerland and Italy will be com-
pared with a large cohort of non-treated patients in the UK. Therefore, the
efficacy of fetal neural grafts as putative therapy for HD will be fully known
in the next three to five years. 

The sustainability of the positive effect resulting from grafts is currently
being assessed in the patients from the Créteil‘s pilot study (Bachoud-Lévi et
al. 2006). The gene defect is still present and the patients‘ condition is
expected to deteriorate at some point in the future. This secondary deterio-
ration has appeared heterogeneous so far, starting at 4–5 years in the case of
motor symptoms and after 6 years in the case of cognitive functions. Thus,
the potential therapeutic effects of fetal striatal grafts possibly fade away due
to a process of remission. This indicates that a neuroprotective treatment of
the graft is needed as an unavoidable complement to the initial surgery.
However, the graft will remain the only therapy able to restore lost functions
and, therefore, will be indicated in patients exhibiting the symptoms of HD.

A number of experimental studies conducted on animals affected by HD
striatal lesions have demonstrated that various neurotrophic factors can pro-
vide neuroprotection. Among these factors CNTF appeared to offer the most
effective protection. However, the short half life of the CNTF in plasma, its
inability to cross the blood brain barrier and its severe side effects (inflam-
mation, cachexia) in a phase I/III clinical trial in patients with ALS (Cedar-
baum et al. 1995), precludes its systemic administration. Following the posi-
tive results of striatal protection in rats and non-human primates using
CNTF-delivering mini-pumps (Anderson et al. 1996) or gene therapy
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approaches (Emerich et al. 1996; 1997; Mittoux et al. 2000; 2002), an intra-
ventricular implant of encapsulated CNTF-producing cells was chosen for a
phase I trial (Bachoud-Lévi et al. 2000a). Cells were taken from a baby ham-
ster cell line engineered to synthesise and release large amounts of CNTF
which were subsequently introduced into semi-permeable tubes with pores
i) permitting CNTF and all nutrients to cross the membrane, and ii) exclud-
ing larger proteins (e.g. antibodies) and cell processes to traverse. The cell
encapsulation method has the advantage that in the clinical situation it
immuno-isolates the cells, whereas removal of the device can stop the treat-
ment whenever needed. The capsule was inserted into the lateral ventricle of
six HD patients using stereotactic neurosurgery and was retrieved and
exchanged every six months during a two year period. Little, if any, 18F-fluo-
rdeoxyglucose-determined metabolic change was observed in the ipsilateral
striatum, but significant recovery of normal electrophysiological values was
associated with active CNTF-releasing tubes in three patients (Bloch et al.
2004). There were no adverse effects related to the procedure. However, sec-
ondary adverse effects (mainly depression) related to the interruption of the
procedure were observed a few months after the extraction of the last tube,
showing the symbolic and emotional aspect of such therapy.

2.4.3 Alzheimer’s Disease

AD is a neurodegenerative disease associated with the formation of tangles
and plaques in the brain, resulting in neuronal atrophy leading first to mild
forgetfulness (which can be confused with age-related memory change) and
an inability to solve simple mathematical problems and followed later by
severe cognitive deficits and problems in speaking, understanding, reading
and writing. In the final stages of the disease, patients often exhibit anxious-
ness or aggressiveness and become in need of total care. The precise cellular
or molecular origin of the disease is not known, so that there is no clearly
definable “point of attack” at which to fight the cause of the disease nor its
progress. Yet certain symptoms can be traced back to changes in particular
brain nuclei. For instance, cholinergic neurons of the basal forebrain atrophy
and die in the brains of those affected with AD. This process has been corre-
lated with attention deficits and an overall cognitive decline. As the applica-
tion of NGF in this area has shown to protect cholinergic cell loss following
their axotomy (cf. Lad et al. 2003), the chronic delivery of NGF in the human
basal forebrain to reduce, or prevent, the loss of cholinergic nerve cells could
possibly result in the relief of these symptoms (Tuszynski 2002). 

In order to investigate the effect of NGF in AD patients, local application
is needed as infusion of NGF in the ventricles of the brain results in intoler-
able side effects. For instance, rats and monkeys undergoing cholinergic cell
rescue procedures using NGF lost their appetite leading to severe weight
losses, and this was also observed in a clinical trial of NGF infusion involving
three AD patients (which had to be stopped because of painful side effects
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were experienced by the patients; Eriksdotter Jonhagen et al. [1998]). These
negative effects were not observed in subsequent studies in which autolo-
gous NGF-secreting cells were implanted into the cholinergic basal forebrain
of aged monkeys in which a substantial reversal of age-related neuronal atro-
phy was achieved (Tuszynski et al. 1998; Tuszynski and Blesch 2004). This
had led to a phase I clinical trial of ex vivo NGF gene delivery through the
implantation of transduced fibroblasts isolated from the skin of the AD
patient, grown and transduced ex vivo (Tuszynski et al. 2005). In this study,
after a mean follow-up of 22 months in six AD subjects, no long-term
adverse effects resulting from the NGF occurred. Preliminary outcomes
showed the Mini-Mental Status Examination and Alzheimer Disease Assess-
ment Scale-Cognitive subcomponent to be improved suggesting cognitive
decline have decelerated. Serial PET scans showed significant increases in
cortical 18F-fluorodeoxyglucose after treatment, indicating a return of brain
activity at pre-disease stages. The brain autopsy from one subject suggested
robust neurite growth responses to NGF.

2.4.4 Amyotrophic Lateral Sclerosis 

Amyotrophic lateral sclerosis (ALS) causes the progressive degeneration of
motoneurons of the CNS. If the motor neurons die, the ability of the brain
to initiate and control muscle movement is lost. The course of the symptoms
starts with muscle weakness in one or more muscles of the hands, arms, legs
or of the muscles involved in speech, swallowing or breathing. This then
develops into twitching and a cramping of muscles, impairment in the use of
the arms and legs (paralysis), “thick speech” and, in advanced stages, diffi-
culty in breathing and swallowing, eventually leading to death. Yet, for the
vast majority of ALS patients, their minds remain unaffected throughout.
Currently there is no treatment for this disorder starting with loss of func-
tion of the motoneurons in the spinal cord. 

Ciliary neurotrophic factor (CNTF) has been shown to protect motoneu-
rons from deterioration. Thus, subsequent patient studies with this peptide
were initiated. Systemic delivery of hCNTF in ALS patients, however, had no
beneficial effect on the primary (limb strength and pulmonary function) or
secondary end points (individual function tests and activities-of-daily-
living outcome measures and survival; Miller et al. 1996), but has been frus-
trated by peripheral side effects, as well as the molecule’s short half life, and
its inability to cross the blood-brain barrier. Aebischer and his collaborators
(Sagot et al. 1995; Tan et al. 1996) have conducted experiments in mice with
symptoms of ALS which showed that encapsulated baby hamster kidney
cells, genetically engineered to make CNTF and placed intracerebroventri-
cally or intrathecally, also reduced the degeneration of these neurons. Trials
in human ALS patients in 1996, using the same procedure described above in
the treatment of HD but involving the implantation of the CNTF-releasing
tube intrathecally in the lumbar CNS (Aebischer et al. 1996; Zurn et al.
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2000), showed no evidence that the CNTF alleviated motor neuron deterio-
ration (P. Aebischer, personal communication). One of the reasons for this
could be that insufficient amounts of CNTF were released or that the inter-
vention was too late to be of use (Schorr et al. 1996).

Huang et al. reported significant improvements in ALS patients after the
implantation of human fetal olfactory ensheathing glia cells in the motor
cortex of the brain at an international conference in 2004. However, the
rationale of this surgery, advertised as a therapy to both prolong the life span
and improve the quality of life of patients, is not based on animal experi-
mentation, and the study has still not been published in a peer-reviewed
journal in which the methods they employed would be evaluated in detail.

2.4.5 Multiple Sclerosis 

Multiple sclerosis (MS) is an unpredictable, chronic disease of the CNS,
whose symptoms can range from the relatively benign to the somewhat and
potentially devastating. Pathologically, MS is characterised by the presence
of areas of demyelination and predominant T-cell perivascular inflamma-
tion in the brain white matter, which disrupts efficient communication
between the brain and other parts of the body. MS is believed to be an
autoimmune disease that attacks the nerve-insulating myelin. Common
symptoms of MS include fatigue, weakness, spasticity, balance problems,
bladder and bowel problems, numbness, loss of vision, tremors and depres-
sion. Symptoms are determined by the location of the lesion and thus not all
symptoms affect all MS patients. Symptoms may be continuous or may be
sporadic. These periods of remission may be complete, leaving no residual
damage or leaving only partial permanent impairment. A variety of medica-
tion can be used to treat the disease symptomatically, but there is, as yet, no
cure for the demyelination in MS. New therapies, therefore, need to aim at
reducing specific autoimmune responses and to assist in remyelination. It is
the latter goal in which neurotransplantation may have potential.

Animal studies have shown remyelination processes following cellular
therapies in experimental demyelination (Kocsis et al. 2002). The use of
Schwann cells, glial cells that normally insulate axons in the PNS, were found
to remyelinate fibers in the CNS of rats and reinstate message transmission
(Kohama et al. 2001; Bachelin et al. 2005). In a 2001 pilot study Tomothy
Vollmer and co-workers (http://www.myelin.org/schwannupdate.htm,
accessed on December 7th, 2006) transplanted autologous Schwann cells in
three patients with MS and found that the technique was safe. Further stud-
ies are needed to determine whether the cells can also repair myelin and aid
functional improvement in patients. Other cells for remyelination are olfac-
tory ensheathing cells that inhabit the nose but can also make myelin
(Franklin et al. 1996; Lakatos et al. 2003) and neural stem cells, which assist
to stimulate remyelination by endogenous oligodendrocyte precursor cells
or mature themselves into oligodendrocytes and subsequently produce
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myelin in the CNS (Totoiu et al. 2004; Copray et al. 2006). In one recent
study scientists found that in mice with an MS-like disease, transplants of
stem cells travelled to multiple areas of damage and matured into myelin-
forming cells. Animals undergoing such transplantation showed a decrease
in myelin damage and nerve fiber destruction. Some animals also regained
lost movement in their legs or tails (Pluchino et al. 2003; Pluchino and
Matino 2005).

A large clinical trial using autologous SSCs from bone marrow or blood
as peripheral implants not as brain implants, combined with high-dose
immunosuppression, revealed slight neurological improvements in 21% of
the MS patients and a stabilisation of the clinical condition in approximately
70% of the patients trialed by completely abrogating the inflammatory
process in the brain as evidenced in magnetic resonance imaging (Fassas et
al. 2002). However, the procedure is associated with a transplant-related
mortality risk of around 3% to 8%. Therefore, it cannot be recommended
for the treatment of a chronic, non-lethal disease like MS. However, the sys-
temic or peripheral approach of cellular treatment has the advantage that
the skull need not be opened up for surgery. On the other hand, a direct
approach of the MS lesion area for any type of therapy may be more effective
and reduce the chances of side effects due to maladaptive myelination in
uninjured parts of the brain.

2.4.6 Stroke 

Brain stroke occurs when blood supply to, or within, the brain region stops.
A stroke can occur anywhere in the CNS and is caused either by a cerebral
infarction, as a result of a blocked artery (ischemic stroke) or by an intracra-
nial or cerebral haemorrhage as a result of weak arteries or an aneurism in
the brain that ruptures (haemorrhagic stroke). The symptoms a stroke vic-
tim experiences depend on which areas of the brain are involved and can
include, amongst other symptoms, an abrupt loss of vision, coordination,
sensation, speech, paralysis and loss of consciousness. Brain stem strokes are
especially devastating and life threatening because they can disrupt the
involuntary vegetative functions essential to life. When blood supply is
blocked, brain cells die as they are deprived from oxygen (ischemia), and
they start to release toxic chemicals that threaten surrounding tissue (the
ischemic penumbra). In ischemic stroke, the acute goal is to restore blood
flow to the area and to prevent cell death in the penumbra. Thrombolytic
drugs are nowadays applied as a “blood clot-buster” to restore blood flow
(Pulsinelli et al. 1997). A variety of cytoprotective agents can be used in the
post-acute phase for up to six hours (Endres et al. 1998), but their effective-
ness is poor and the treatment window limits its application to only a small
number of patients. In hemorrhagic stroke, however, thrombolytic drugs
would actually have a detremental affect (Schellinger et al. 1997). If sponta-
neous clotting does not occur and hematoma increases in size, a rapid neu-
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rosurgical intervention may be needed to stop bleeding. Depending on the
site, the duration and the severity of the blocked or hampered blood supply,
the patient usually recovers, but often a lasting defect remains due to a loss of
brain tissue, which is also visible in brain scans. The brain can compensate
for this damage to some extent. Some neurons may only have been tem-
porarily damaged, not killed, and the plasticity of the brain allows it to reor-
ganise neuronal networks so that other parallel brain areas can take over
functions stimulated by physical, occupational, and speech and audiology
rehabilitation programmes. However, large infarctions or chronic cases of
small strokes require tissue repair. The ischemic penumbra is the target area
for both restoration and the prevention of further neuronal degeneration.

The possibilities of neurotransplantation guided experimental studies in
rodent early stroke models to either replace the lost neurons or place cells as
a source of trophic factors to enhance plasticity phenomena for recovery of
function. It proved to be effective in many studies (cf. Abe 2000; Nishino and
Borlongan 2000). Fetal neurons (Netto et al. 1993) and cultured LBS neu-
rons, grown and differentiated from a malignant human testicular carci-
noma (Borlongan et al. 1998) were found to integrate with existing neurons
in the stroke affected area in rats and to correct cognitive and motor skill
problems. In addition, human neuroprogenitor cells (Kelly et al. 2004),
human bone marrow stem cells (Zhao et al. 2002) appear to exhibit a similar
effect, and these cells differentiate themselves to resemble the neighbouring
cells in the site of the lesion. However, the observed functional improve-
ments are possibly mediated more by proteins secreted from the implanted
cells than by cell supplementation since the integration of implanted cells in
the host brain is limited. Thus, an upregulated host brain plasticity may be
the underlying mechanism. This trophic mechanism is also assumed to take
place following implantation of human umbilical cord blood cells (Ven-
drame et al. 2005) or porcine choroid plexus tissue (Borlongan et al. 2004),
but concurrent angiogenesis may occur as well (Jiang et al. 2005).

The early positive and encouraging results with the LBS neurons in rat
stroke models has led to clinical trials in patients with chronic motor defects
resulting from an ischemic stroke. The cells were implanted with multiple
injections around the area of the brain lesion in patients whose stroke
occurred six months to six years previously and who had a fixed motor
deficit that had remained stable for at least two months in order to evaluate
any possible improvements resulting from the procedure. This phase I trial,
including twelve patients, showed no adverse cell-related serologic or imag-
ing-defined effects up to 18 months after surgery. There was also evidence of
improved metabolism at the implant site in seven patients and some
improvement on the European stroke scale score in six patients (Kondziolka
et al. 2000). A positive correlation was found between glucose metabolic
activity in the stroke area and motor performance (Meltzer et al. 2001) and
cognitive function improved for those patients treated for basal ganglia
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stroke after six months (Stilley et al. 2004). The subsequent phase II trial
with LBS neurons using pre- and postoperative, observer-blind evaluations
and control patients for comparison, revealed no significant benefit in
motor function, although several patients noted measurable improvements
of their functional defects in daily life compared to pre-surgery state
(Kondziolka et al. 2005). So again neuron implantation is feasible in patients
with motor area infarction, but a genuine and reproducable therapy was not
reached. Other types of transplants, such as fetal porcine cells (Savitz et al.
2005) and cell suspensions from immature human nervous and hemopoietic
tissues (Rabinovich et al. 2005), were also applied in small pilot studies with
partial success. However, these studies were not based on any preclinical ani-
mal studies.

2.4.7 Epilepsy

The hallmark of epilepsy is the occurrence of usually unpredictable, sponta-
neous seizures in the brain. These seizures are an event with a particular
focus in the CNS; the cause is not precisely understood. It is either a symp-
tom of specific congenital diseases or acquired following injury to the brain
from sclerosis, tumors, abscesses, strokes or gliosis. Focal epilepsies can often
be controlled by drugs that favour inhibitory over excitatory neurotransmis-
sion. Seizure activity, however, persists in approximately 35% of the patients
taking these anti-epileptic drugs (Devinsky 1999). Medically intractable
epilepsy, in cases of an identifiable epileptic focus, may be treatable through
lesion surgery. Even so, in a number of patients surgery fails to control the
seizures, and many patients cannot be surgically helped because of the (often
extremely high) risk of losing important brain functions such as speech and
motor control. Among the various new treatment techniques under investi-
gation (Rosenfeld 2002), neurotransplantation and gene transfer were
recently proposed after breakthroughs in the treatment of epileptic animal
models (Freeman 2000).

Cells engineered to release GABA, the major inhibitory transmitter, or
adenosine, known to suppress seizure activity, have been applied successfully
as anticonvulsant treatments in rats experiencing chronic seizures (Löscher
et al. 1998; Gernert et al. 2002). GABA-releasing cells are conditionally
immortalised neurons genetically modified to over-express the GABA-syn-
thetising enzyme GAD under the control of tetracycline. These cells, when
placed intraparenchymally in the brain of animals experiencing sponta-
neous seizures, brought about a reduction in the number of spontaneous
seizures (Thompson and Suchomelova 2004; Thompson 2005). The adeno-
sine-releasing cells were modified by the genetic inactivation of adenosine
kinase or aminase enzymes that normally break down adenosine. Encapsu-
lated in semi-permeable membranes (see above in the section on HD), these
cells prevent kindling-induced epilepsy in rats when placed intracerebroven-
tricularly (Huber et al. 2001; Guttinger et al. 2005a).
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The first human pilot study of the implantation of GABA-producing cells
was performed in epilepsy patients who failed to respond to conventional
epilepsy medication, and who are candidates for the surgical removal of a
portion of the brain in order to control seizures (D. Schomer et al.; commu-
nicated at the 58th Annual meeting of the American Epilepsy Society, New
Orleans 2004). These cells were fetal porcine neurons and the study aimed
primarily to look at cell survival, host reaction, and clinical side effects. An
ability to control seizures was reported in two out of three patients in this
unblinded study. However, during the subsequent epilepsy lesion surgery, no
implanted tissue was detected. The study was stopped as a result of this and
also because of the concern about safety of porcine xenografting (see below).
Currently, fundamental research is moving towards the option of using
(human) neural stem cells as they differentiate into GABAergic neurons
(Chu et al. 2004) following brain implantation. Moreover, they can be genet-
ically modified so that they release seizure-reducing molecules (Guttinger et
al. 2005b).

If cell implants can have an anti-epileptic effect through the release of
seizure-reducing compounds, direct genetic modification of the cells in or
around the epileptic focus would be an obvious alternative. The generation
of AAV and LV viral vectors, which are capable of stable transduction of
neurons, is an example of this type of strategy. Indeed, animal studies
showed that an overexpression of galanin (Haberman et al. 2003; Lin et al.
2003) and neuropeptide Y (NPY) (Richichi et al. 2004; Noe et al. 2005)
revealed significant anticonvulsant and anti-epileptic effects. Phase I studies
with AAV-NPY treatment in intractable epilepsy are reported to be on the
way (Neurologix; http://www.neurologix.net, accessed on December 7th,
2006).

2.5 When is a Brain Disorder Eligible for Cellular or 
Molecular Surgery?

The history of cellular intervention in the human brain started with the
autologous implantation of adrenal medulla tissue fragments in the stria-
tum of the PD patient. The first presentation of these studies immediately
provoked the question whether enough basic studies had been performed
to justify such an experimental clinical treatment. Adrenal implantation in
rat models for the parkinsonian dopaminergic failure of the brain have
shown reversal of the motor symptoms, but is it enough evidence to justify
a clinical trial? One of the fundamental requirements in clinical research is
that a sufficient body of animal studies, in particular those carried out in
non-human primates, be reported before trials on human beings can be
performed. It will, however, always be difficult to determine what volume
of animal results justifies the intracranial application of cells or genes in
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the human CNS. This will remain an area of ethical controversy, but the
safety of the procedures and the possibility of beneficial effects on a neuro-
logical or neurodegenerative disease, which cannot be treated adequately
in any other way, must prevail (Sladek and Shoulson 1988; Hoffer and
Olson 1991). Several factors must be taken into consideration: i) the risk-
benefit ratio for the patient; ii) the need for treatment in the light of the
severity of the disease; iii) the time and money required and iv) the effects
of trials on the experimental animals involved and, in particular, on non-
human primates. Animal “models” for brain diseases however will never
completely match with the symptomatology and prognoses in the case of
human patients. This is also true for the various rodent and monkey mod-
els of neurodegenerative diseases like PD, HD, ALS, etc. Thus, the final effi-
cacy of any intervention in the brain will require trials in human beings
that carry some risk of negative effects. These considerations should be
made separately for every disease in which cellular or molecular neuro-
surgery could conceivably have a beneficial effect, independently of similar
considerations for other diseases, before clinical trials can be morally justi-
fied. As explained above, the brain is a very heterogeneous organ and both
the type, and the site, of intervention will differ in every disease, and thus
the possible risks will also vary.

The team that performed the first stereotactic neurotransplantation of
autologous adrenal medulla tissue argued that the frustrating lack of treat-
ment for the advanced PD patients had weighed heavily in their considera-
tions, and that the respective national and university-based ethical commit-
tees agreed to start this enterprise (discussions at the Eric K. Fernstrom
Foundation Symposium on “Neural grafting in the human CNS”, Lund,
Sweden, June 18th–22nd 1984). Hundreds of patients world-wide were sub-
jected to this auto-transplant surgery after very positive results were pre-
sented by Madrazo et al. (1987). Many teams offered it as a therapy, but in
the end the field had to conclude that cell survival and recovery effects were
both negative. This history of adrenal medulla auto-implants in the brain of
PD patients illustrates the difficulty of determining what level of prior ani-
mal experimentation is required to establish the efficacy and safety of a new
clinical treatment. It also illustrates that a move towards the first clinical trial
is often prompted by the absence of any effective existing treatment (Boer
1996, 1999, 2006).

A basic requirement, however, is obviously that any brain disorder elected
for cell or gene transfer must have a defined target for the intervention,
determined by the results of animal experiments. A new trial without such a
background can not be accepted because of unknown risks for human brain
functions. 
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2.6 How to Design a Meaningful Experimental Human Cell 
or Gene Therapeutic Neurosurgical Study?

Facing a future with various types of therapeutic cell and gene trials in various
human brain diseases, strategies on how to control efficacy of these new treat-
ments needs to be discussed. Human experiments that are methodologically
bound to give non-interpretable results are unethical (Felten 1994). However,
this is also true of unnecessary control treatments in human beings. Ran-
domised blind evaluation clinical trial methodology has been the gold standard
for establishing the effectiveness of medicines for the last 50 years. The standard
trial must show that a particular drug treatment correlates with a hypothesised
outcome and that no other factors are responsible for this correlation (Kenny
1979). In the case of individual human subject, one cannot simultaneously
both give and withhold a treatment. The comparison of patients pre- and post-
treatment is hard to measure accurately and can easily be biased by artifacts
(Kraemer 2004). It is, therefore, regarded as inferior to a comparison between
an experimental and placebo group. For pharmacological trials, extensive
guidelines have been published to reach this goal of strict control. Nowadays
the randomised double-blind, placebo-controlled design, with an expectation
of clinical relevant outcomes, is often the legally required standard (CPMP
Working Party on Efficacy of Medicinal Products 1990). However, surgical
implantation of cells or gene transfer in the brain cannot simply be compared
with pharmacological treatment as one would not implant non-therapeutic
cells or genes in the brain for control. Such a control in itself, even if not harm-
ful for the patient, will make it difficult, or even impossible, to provide the “real”
treatment if it appeared to be truly beneficial in the end. For experimental neu-
rosurgery, and thus also for neurotransplantation and gene therapy surgery,
legal guidance is largely lacking. Thus, there is a new need to establish what con-
trols can, or should, be included to obtain meaningful results.

Experimental human studies on cell and gene therapy differ from drug
therapy trials in that the former are invasive treatments with irreversible
effects, even in those cases in which the activity of the implanted cells or
inserted genes is “silenced” through either a process of cell killing8 or the
transcription of inactivating systems9. The guidelines for experimental
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8 Before implantation cells can be equipped with the herpes simplex virus thymi-
dine kinase gene (HSV-tk), rendering them susceptible to the cytotoxic effects of
ganciclovir which subsequently will kill the cells that were implanted. An inflam-
matory response to remove the debris is the consequence.

9 In the case of gene therapy one can stop gene expression when the Tet-Off and
Tet-On expression systems (Baron and Bujard 2000) are applied in the recombi-
nant transgene. The expression of a putative therapeutic transgene will then be
dependent on the activity of the inducible transcriptional activator doxycycline.
In Tet-Off, doxycycline in the drinking water will block expression, in the Tet-On
system expression will be on in the presence of this tetracycline derivative, and
blocked when it is left out the drinking water.



(neuro)surgery are, of course, the general ones given by the WHA Declara-
tion in Helsinki (2000), and by the Council of Europe Convention on
Human Rights and Biomedicine (1997). Ad hoc groups of international sci-
entists have formulated core assessment protocols for the process of neural
grafting in PD (CAPIT-PD) (Langston et al. 1992; Defer et al. 1999; Widner
and Defer 1999) and HD (CAPIT-HD) (Quinn et al. 1996) that recommend
stringent pre- and post-surgical evaluation to determine recovery from the
disease symptoms. However, any further guidance is lacking. Nevertheless,
the field of experimental clinical restorative neurosurgery moves fast and
guidance is urgently needed. 

Due to the invasiveness of cell-based therapeutic trials, they have seldom
been placebo-controlled, but this type of trial has been applied in the case of
implants in peripheral organs like muscles (Tremblay et al. 1993). A true
control treatment in neurotransplantation, equivalent to the use of non-effi-
cacious dummy pills in gold standard pharmacological studies, would
involve the irreversible implantation of non-functional fetal nerve cells. For
the brain, however, this type of placebo surgery is problematic as its invasive
character is more of a risk since nervous tissues self-repair is virtually absent.
The “gold standard” approach of (normally reversible) pharmacological
studies in humans cannot be applied (similarly, heart transplantation has
never been placebo-controlled in human beings). But is this enough reason
to also ban sham-controlled trials (surgery without placement of cells or
genes) in which neither patient, nor evaluator, knows whether the brain has
been touched or not? Sham-controlled, or imitation, surgery trials include a
placebo for the expectations of the surgery, not for the result of the cellular
or molecular intervention. If sham-controlled studies are also not accept-
able, is there an alternative study design that can provide meaningful and
interpretable data as ethically required for clinical trials? 

2.6.1 Is Sham Surgery Acceptable?

Sham surgery is a completely new aspect in neurotransplantation research
that had never received a critical evaluation in the scientific literature until
Freeman et al. (1999) published a plea in favour of this approach in PD
grafting studies. Until that time, the clinical trials with grafting in PD
patients had always been open trials and were performed under different
conditions in terms of the donor tissue treatment, the graft placement, the
surgical approach used, the pre- and post-grafting treatment and the symp-
tom evaluation. Due, or partially due, to these differences, surgical outcomes
were variable from trial to trial, leading to the criticism that a credible body
of evidence on the efficacy of the treatment had not been obtained since
both investigator bias and placebo effects on the patient side could have
affected the results of the open trials (Felten 1994; Freeman et al. 1997,
1999). Thus double blind placebo-controlled studies were needed. The cen-
tral question raised by Freeman et al. (1999) was: “Under what circum-
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stances are the risks to subjects assigned to the placebo group in a medical or
surgical trial justified, and what risks are reasonable in order to determine
the benefits and adverse effects of a given intervention?” Three criteria were
listed that must be met before randomised double blind placebo-controlled
trials could be carried out: i) the study should address an important research
question that cannot be answered by a study with an alternative design that
poses a lower risk to the subjects, ii) there must be preliminary but not con-
clusive evidence that the intervention is effective, and iii) the treatment
should be sufficiently developed so that it is unlikely that it will become
obsolete before the study has been completed. For neurotransplantation in
PD, the case discussed by Freeman et al. (1999), the latter two criteria pose
no problems as it was, at that time, generally acceptable to assume that the
treatment could be effective, even though it still needed to be perfected, and
that adverse effects had not been prominent (Brundin et al. 2000; Dunnett et
al. 2001). The criterion for discussion is, therefore, the first one, which is a
general point for all clinical trials involving invasive experimental restorative
neurosurgery. The sham surgery in PD patients justified by Freeman et al.
(1999), and applied in the studies of Freed et al. (2001), Watts et al. (2001),
Olanow et al. (2003), does not control for placebo clinical changes due to the
implantation surgery itself as no cells are implanted in the sham group (see
before). The justification is therefore only defendable on the basis of control
for investigator bias or placebo effects for the perception, or expectation, of
the patient. Freeman et al. (1999) stated that the risks of participating in the
study are “reasonable” in relation to the possible benefits (sham patients
undergo one imitation surgery and will then wait one year to obtain the
“real” treatment if the benefits of the procedure has been shown). Frank et
al. (2005) recently reviewed the adverse effects reported in the double-blind
sham surgery-controlled trials for PD, and concluded that i) it was generally
safe and well tolerated, ii) effects were not attributed to the placebo surgery
and iii) de facto harm occurred more frequently in subjects with the “true”
intervention. However, the risks of surgery were not zero and they must be
regarded as being as serious as risks arising from a placebo drug treatment.
There are the medical risks of local or general anesthesia (six to eight hours)
during the surgery itself as well as of the immune suppression therapy
(cyclosporin for at least six months) and of the risks related to the significant
exposure to radiation during the repeated PET scans possibly needed in the
evaluation period (Boer and Widner 2002). These procedures were thus
enforced on control PD patients at a moment when i) the neurografting
technique remained suboptimal in terms of neuronal survival and striatal
reinnervation, ii) a significant number of PD patients worldwide had cell
implants without evidence of a long-lasting therapeutic effect, and iii) com-
pelling evidence had been presented that the clinical course of the engrafted
PD patients parallels the development of the dopaminergic graft measured
with the surrogate marker F-dopa uptake in PET scans (as animal studies
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predicted) (Lindvall 1999; Piccini et al. 1999; Dunnett et al. 2001). This is all
evidence that imitation surgery can be predicted to have no effects in PD
patients. The actual data from those studies detailed above indeed showed
no improvements of the symptoms over the course of the one to two year
post-surgical evaluation period in the sham-treated group (Freed et al. 2001;
Olanow et al. 2003). Still many researchers claim that this sham-controlled
double-blind randomised study design is the only way to protect the
integrity of the blind study observations and that brain intervention thera-
pies can not be perceived as truly effective unless a sham-controlled condi-
tion is used to test it (Kim et al. 2006; Olanow 2005). 

The pleas against sham surgery controls by Macklin (1999), London and
Kadane (2002) and Clark (2002) are mainly based on the assumption that
researchers use individuals as a means-to-an-end for the study. They wish to
have a definitive and absolute scientific conclusion on the efficacy of new
treatments and, consequently, perfect controls are needed within the borders
of acceptable risks. Macklin (1999) considered sham surgery unacceptable
after focusing on three critical points: i) the tension between the highest
standard of research design and the highest standard of ethics, ii) the prob-
lem of how to proceed with the ongoing uncertainties and disagreements in
assessing the risks and benefits of research protocols, and iii) the relationship
between the risks of a protocol and the informed consent of research sub-
jects. The first point should not provide a problem as the patient’s interest or
the interest of the patient group must surmount the interest of the study
(Dekkers and Boer 2001). Referring to the second point, the lack of consen-
sus may not in itself be an argument against sham surgery. Lack of consensus
has not prevented the first clinical neurotransplantation trials to occur in a
balanced, fairly discussed and ethically acceptable fashion (see above). How-
ever, patients desperate to find a cure for their disease easily agree to partici-
pate in clinical studies and sometimes eagerly desire participation, because
they believe, often erroneously, that the study will benefit them. Such an
unrealistic expectation of benefits undermines the validity of the consent
given by the patient. This problem is not solved by offering (Freeman et al.
1999) the sham control subjects the possibility of receiving the “real” surgery
once the study is completed. Kim et al. (2006) researched the reasons behind
patients’ willingness to participate in a new brain intervention (a hypotheti-
cal phase 1 trial on gene transfer). They found that PD patients willing to
participate did not differ from patients unwilling to participate in their per-
ception of personal benefit arising out of the trial nor did they see it as a pre-
condition for volunteering. Those willing to participate tended to perceive a
lower probability of risk, were more tolerant of greater risks and more opti-
mistic about science and progress for society. People, though, may easily
change their opinions on second thoughts, after getting additional informa-
tion, or after hearing alternative views. In the sham-controlled studies
described above, sham patients, after being told that they will not be enrolled
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in the grafting surgery arm after one year because of higher-than-
anticipated incidence of adverse events, were not relieved to have undergone
the apparently safer sham surgery, but were often angered by the news and
sometimes even outraged about the situation. They said they might not have
participated in the study if they had known they would have to wait so long
for the “real” surgery. One woman said that she and her husband, who had
participated in the study, felt they had been “double shammed”: first when
they learned that her husband had undergone the sham procedure, and then
when he was denied the real surgery on the basis of safety considerations.
Therapeutic misconception is thus not easy to avoid when the study results
are disclosed to them. Thus, from a moral point of view, the third point of
Macklin’s arguments, referring to the need to obtain the proper informed
consent, is indeed one of the major obstacles to the introduction of imita-
tion surgery in experimental cell therapy (Dekkers and Boer 2001).

As argued above, controlling new experimental therapy is of utmost
importance, as an experimental study should not be performed where no
interpretable data can be compiled. Thus, one cannot exclude the need to
include control-treated patients a priori. Some maleficence may even be
acceptable if no meaningful data could otherwise be obtained, which would
serve the development of a new treatment for the patient group (aspirational
benefit in contrast to direct or collateral benefit for the study subject)
(Dekkers and Boer 2001; Albin 2002). The basic question, therefore, should
be whether there might be an alternative method that can control (or nearly
control) for the investigator bias and placebo effect, thereby sparing subjects
any invasive imitation surgery?

2.6.2 Core Assessment Protocol

Shortly after the first clinical trials with cell therapy in PD patients, it became
obvious that there was a critical need for a degree of commonality between
the methods for patient diagnosis and evaluation by the teams undertaking
this experimental treatment. Daily fluctuations make scientific evaluation
even more difficult. Data had to be compared and it appeared difficult for
any one trial centre to achieve sufficient numbers of patients to provide
definitive results. An ad hoc international committee, set up at the 1990
Fernstrom Symposium on Intracerebral Transplantation in Lund, Sweden,
formulated a series of recommendations for a common and minimum set of
core diagnostic and methodological evaluations, called the Core Assessment
Program for Intracerebral Transplantations in PD (CAPIT-PD) (Langston et
al. 1992). Within the Network of European CNS Transplantation and
Restoration (NECTAR), the CAPIT has been updated and improved to allow
also the comparable evaluation of all kinds of treatments in PD patients, in
particular functional neurosurgery such as pallidotomy and DBS (Core
Assessment Program for Surgical Interventional Therapies in Parkinson’s
Disease, CAPSIT-PD) (Defer et al. 1999; Widner and Defer 1999). The pro-
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tocol comprises criteria for the inclusion of patients; for working definitions
and aspects of motor disturbance states; for motor and dyskinesia rating
scales and time testing of motor behaviour; for a pharmacological challenge
test; for brain imaging, and, no less important, for a fixed time frame
required in order for evaluations to obtain a reliable baseline estimation of
the pregrafting clinical status and the postgrafting effects for a period long
enough to cover the time needed for the grafted neurons to mature and
become functional. CAPSIT-PD has never been completely embraced by the
PD grafting field, partly because the programme was considered too labori-
ous (and too costly) to carry out in large-scale trials and partly because the
grafting was applied as a treatment worth trying rather than as an experi-
mental therapy (if all centres that performed neurotransplantation in PD
patients had used this CAPSIT-PD, a wealth of comparative information
could have been obtained instead of the present set of incomparable and
seemingly conflicting results). Patient placebo effects and investigator bias
are largely eliminated by incorporating a series of well-defined objectives
such as quantitative measures attained blindly (alongside the self-scoring
parameters of the patient). Such a set of tests performed at (fixed) points of
time both before and after surgery allows, as in human pharmacological
studies, a comparison of outcomes between different approaches including
standard current treatments. In addition, the quantitative elements allow the
use of an intra-patient study design (in which the patient is employed as its
own control) as well as of an inter-patient study design (e.g. different stages
of the disease or age). Whereas from a strict methodological point of view,
randomised double blind placebo-controlled studies may be indicated, an
answer to the efficacy of cellular implants in the brain of PD patients can
thus be obtained with a study design not involving sham-operated patients.
The rigid application of a CAP guarantees that objective data are collected
that can also be compared with a parallel randomly assigned reference group
of patients. Other experimental surgical interventions in PD, such as place-
ment of electrodes for DBS (Benabid et al. 1991; Benabid 2003), strategic
lesions in the outflow pathways of the basal nuclei (Tasker et al. 1983), gene
therapeutic interventions as endogene symptomatic treatment or as treat-
ment to stop the degeneration of dopaminergic nigra cells (Zurn et al. 1996;
Kordower et al. 2000; see also above), would also require a proper unbiased
control method to determine long-term efficacy and the absence of severe
side effects. A validated PD-dedicated CAP is then most valuable as an eval-
uation instrument, even though specific aspects may have to be skipped or
added (e.g. repeated PET scans to determine dopaminergic function may be
less fruitful when lesion treatment is applied). 

Next to the neurotransplantation clinical trials in PD, trials with cell ther-
apy in the nervous system are also reported in patients with HD, AD, MS,
ALS, stroke and epilepsy (see above), as well as in posttraumatic cystic
myelopathy (Falci et al. 1997) and spinal cord injury (Cheng et al. 2004;
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Feron et al. 2005; Huang 2005). Most of these studies were designed as open
trials, and sometimes not even as trials but as therapy (e.g. spinal cord injury
treatments at the First International Spinal Cord Injury Treatments and Tri-
als Symposium, Hong Kong, China, December 17th–20th 2005). Experimen-
tal cell therapy for HD (Madrazo et al. 1995; Philpott et al. 1997; Kopyov et
al. 1998; Bachoud-Lévi et al. 2000b) was initiated after presenting a rationale
for intrastriatal grafting of striatal neuroblasts in this disease (Peschanski et
al. 1995, 1999; Shannon and Kordower 1996) as well as a CAP for transplan-
tation studies (CAPIT-HD) (Quinn et al. 1996). Currently several clinics in
various European countries are comparing more than 100 engrafted HD
patients on the basis of this CAP in order to scientifically answer the ques-
tion of effectiveness without using sham procedures. This multicenter trial,
called MIG-HD, uses the comparison of randomised patients grafted at var-
ious times during blind evaluations of symptoms with a long term follow-up
(52 months) in order to get rid off a placebo effect. Thus, blind treatment
has been substituted by blind scoring of the patients’ performance. This
strategy is seen as an efficient alternative to avoid sham surgery and thus cir-
cumvent the ethical concerns this gives rise to. 

As far as is visible in the literature only CAPs for multiple system atrophy
(MSA) and for spinal injury repair are in preparation. The establishment of
disease-specific CAPs dealing with pre-operative and post-operative evalua-
tions in the above-mentioned brain diseases is needed to enable compar-
isons to be made between cell implantation and other treatment approaches.
It may even be regarded as unethical not to design such CAPs as they are of
value in avoiding, or at least diminishing, the need for sham surgery control.

2.7 Ethically Acceptable Retrieval and Use of Donor Material

Nowadays, experimental cell restorative surgery in the human brain prima-
rily uses human fetal tissues. Clearly it would have been desirable to circum-
vent the ethical problems related to the use of the remains of elected human
abortions, which provide the only feasible source of neuronal grafts. Ethical
guidance for the retrieval and use of the remains of human abortions has
been developed to solve the issue, though for parts of society, in several
countries, the use of human abortion tissue (as well as abortion itself)
remains, and will continue to remain, controversial or even forbidden. Cell
therapies based on cells obtained from adult donors, via self-donation, or on
long term established laboratory cell lines (“implants from the shelf”) would
be an ideal alternative. Discoveries about the potencies of stem cells – cells
that can clone themselves indefinitely and can start to grow and differentiate
into any type of cell in the body by external clues – may perhaps make the
latter possible, but it has re-activated the discussion on the ethical guidance
for the retrieval of donor material from the clinic in a different way. Stem
cells can be derived from abortion remains or from pre-implantation
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embryos (blastocysts), as well as from adult organs and umbilical cord
blood. However, stem cells from the human blastocysts are, at present, the
best pluripotent source material. The process of characterisation, isolation,
purification, laboratory growth and differentiation of early and late age
retrieved stem cells differs and is not completely understood even under
“harnessed” laboratory control. Thus, one cannot claim that adult rather
than early embryonic tissue has to be used as source for stem cells as oppo-
nents of the use of human prenatal stem cells do. Each source of tissue or cell
retrieval must remain open for appropriate use for therapeutic purposes as
each source of cells has its own particular set of ethical problems.

2.7.1 Adult Human Cells

When it became obvious that adrenal implants had failed in the case of PD,
the idea of autologous transplants did not vanish, because of the advantage
of avoiding immunological problems and the absence of the need for a
donor. Combined adrenal chromaffin/peripheral nerve tissue (Date et al.
1997) or chromaffin/Sertoli cell implants (Date et al. 1997; Sanberg et al.
1997), stellate ganglion or globoid bodies (Itakura et al. 1997; Nakao et al.
2001; Arjona et al. 2003) were used in small cohorts of PD patient as a corol-
lary of successful studies in rat and/or monkey models. The ethical evalua-
tion in these cases concerns the possible loss of function due to the removal
of (dopamine-producing) cells elsewhere in the body. This aspect is a minor
one if cells for transplantation originate from e.g. a skin biopsy, as in the
studies in AD patients with genetically modified NGF-producing fibroblasts
(Tuszynski et al. 2005). An obvious exclusion criterion will be the autologous
cellular treatment in cases of an inherited disease like HD in which the
implanted cells would then have the same disease-related genotype.

Yet another process of autologous transplantation is the collection of the
patient’s own SSCs in order to grow and differentiate them into the cell type
needed for restorative neurosurgery. Currently somatic stem cells are prima-
rily obtained through tissue punction of bone marrow of the patient. This
procedure is also used in the area of cancer treatment and, in particular,
Hodgkin’s disease and non-Hodgkin’s lymphomas, where it is collected prior
chemotherapy and given back to the patient afterwards in order to safeguard
bone marrow function (Hahn et al. 2001). Again, there seem to be no ethical
objections against bone marrow retrieval as long as the isolation of these
cells presents a minimal burden for a patient who can benefit from subse-
quent treatment or an amelioration of his/her disease symptoms.

2.7.2 Human Embryo and Fetus-primary Cells

The grafting of embryonic neurons in the case of PD, in particular, opened
the way for discussion of the ethical acceptability of the use of human abor-
tion remains in the clinic and laboratory. For decades, research on pre-viable
and non-viable fetuses and their tissues has been carried out by embryolo-
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gists and physiologists. These data can be found in handbooks on embryol-
ogy and intrauterine development (Falkner and Tanner 1978; O’Rahilly and
Müller 1987) and have contributed to measures that have helped to safe-
guard early prenatal human life. Thus, in itself, the use of prenatal tissues has
not been seen as ethically objectionable (Gareth Jones 1991). However, the
notion that the use of embryonic and fetal cells would become of therapeu-
tic value for large groups of patients (not only patients with brain diseases,
but also patients with hematological, liver, thymic and pancreatic disorders;
McCullagh 1987), and might be in great demand, was said to encourage
induced abortions that would otherwise not have occurred (as it would be
seen as a form of donation and, therefore, as a noble and selfless act for the
benefit of humanity). The issue can, therefore, not be completely separated
from the ethical aspects of the decision on elective abortion (Boer 1994,
1999).

The moral basis of the current legal practice of elective abortion in many
countries is that the interest of the woman’s physical and social health can be
balanced against the interests and viability of the embryo or fetus in utero as
a human being-to-be. Many national and international organisations,
national institutes of ethics as well as, for instance, the Parliamentary Assem-
bly of the Council of Europe and a Working Group of the European Com-
mission, and scientists working in the field themselves have provided ethical
guidelines for the use of body remains for experimental and clinical research
(Peel Report 1972; CNESVS 1984, 1990; BMA 1988; Boer 1994; De Wert
2002). Despite marked differences, they all aim to solve the above-men-
tioned ethical problem by trying to achieve a complete separation between
the decision about abortion and the possible donation of the remains (the
so-called separation principle; Boer 1999; De Wert 2002). It would then be
similar to the generally accepted use of organs or tissue from deceased
babies, children or adults (cf. table 2.1). Leaving aside the fact that some peo-
ple give the embryo and fetus an absolute right to the protection of life,
which makes the use of the resultant material a crime of “complicity after the
fact” (Bopp and Burtchaell 1988), even if induced abortion is regarded as
unethical, it cannot be concluded that it is inherently wrong to save lives
with donated abortion remains (Robertson 1988; Boer 1994). 

Of course, informed consent should be obtained for the donation. The
main additional requirements should be that the timing and method of tis-
sue retrieval should not inhibit efficient medical care in the interest of the
woman and the unborn child. Similarly, no financial remuneration should
be involved for the woman undergoing the abortion. The consent procedure
and the extent to which one can deviate from standard abortion procedures
in order to obtain useful tissue, without violating principles of efficient han-
dling, remain open to differences in opinion (De Wert et al. 2002). In none
of the informed consent procedures of any of the guidelines has a role been
set aside for the begetter of the unborn child. In view of the equal legal posi-
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tions of men and women (in Western societies), fathers may have legal rights
in making this decision as well, similar those in the case of the donation of
organs from a deceased child. On the other hand, some women do not want
(for personal reasons) to involve the biological father in the process of ter-
minating the pregnancy. In other cases, the identity of the father is unknown
at the time of abortion. These are practical arguments for not routinely seek-
ing consent of fathers and seeking only the consent of the mother (Boer
1994). In the case of a good parental relationship, the father’s view will be
taken into account by the woman. If father’s consent were a requirement for
donation, the ultimate consequence would be that no donation would be
possible where the man cannot be consulted as well, regardless of the
mother’s opinion. 

Modifications of the method of abortion for the purpose of getting suit-
able material for transplantation could involve an additional burden on the
women involved, and thus conflict with the best interests of her health. This
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1. Tissue for transplantation or research may be obtained from dead embryos or fetuses
whose death resulted from legally induced or spontaneous abortion. The death of an
intact embryo is defined as the absence of respiration and heart beat.

2. Intact embryos or fetuses should not be kept alive artificially for the purpose of
removing usable material.

3. The decision to terminate a pregnancy must, under no circumstances, be influenced
by the possible, or desired, subsequent use of the embryo or fetus and must, therefore,
precede any introduction of the possibility of donation. There should be no link
between the donor and the recipient, nor designation of the recipient by the donor.

4. Neither the procedure nor the timing of abortion must be influenced by the require-
ments of the transplantation activity when this would be in conflict with the woman’s
interest or would increase embryonic or fetal distress.

5. No material can be used without informed consent of the woman involved. This
informed consent should, whenever possible, be obtained prior to the abor tion.

6. Screening of the woman for transmissible diseases requires informed consent. 
7. Nervous tissue may be used for transplantation as suspended cell preparations or tis-

sue fragments.
8. All members of the hospital or research staff directly involved in any of the proce-

dures, must be fully informed.
9. The procurement of embryos, fetuses or their tissue must not involve any form of

profit or remuneration.
10. Every transplantation, or research project involving the use of embryonic or fetal tis-

sue, must be approved by the local ethical committee.

Published on behalf of NECTAR by Boer (1994)

Table 2.1: Example of guidelines for the use of human embryonic or fetal tis-
sue for experimental and clinical neurotransplantation and research
(as formulated by the Network of European CNS Transplantation
And Restoration, NECTAR) that also fulfil the requirement for the
separation principle of decisions on the termination of pregnancy
and the subsequent donation of the tissue remains from the abor-
tion.



objection vanishes for modifications that impose little or no additional risk
to the woman. However, postponement of the abortion may be emotionally
burdensome for women as well as not being in agreement with the above-
mentioned separation principle (Boer 1999; De Wert et al. 2002). Adhering
to this separation principle has a strategic function, as it conceives of the
abortion and the use of the remains as separate practices, thereby circum-
venting any of the accusations of complicity or questions of morality as
mentioned above. A change in the method of abortion employed does not
jeopardise the procedure of the separation of decisions. In practice a
planned implantation surgery infrequently is not cancelled for the simple
reason that no, or not enough, donor tissue is available. 

2.7.3 Human Embryo or Fetus-stem Cells

The finding that the ESCs from the inner cell mass (ICM) of the human pre-
implantation embryo at the blastocyst stage can be isolated, propagated and
differentiated into many different types of cells in vitro, including neurons,
raised the possibility of growing transplants for engraftment in patients with
neurodegenerative diseases or neurotrauma. Theoretically, as these totipotent
ESCs can multiply indefinitely, the ICM of a single human pre-implantation
embryo would be sufficient to treat large cohorts of patients (Palacios et al.
1995; Rohwedel et al. 1998; Thomson et al. 1998). However, the precise condi-
tions for achieving and harnessing cell lines for neural cell supplementation
are far from established (Deacon et al. 1998) and research using human pre-
implantation embryos remains necessary. Human cells with the pluripotency
of ESCs can be found also as embryonic carcinoma cells (ECCs) and as embry-
onic germ cells (EGCs) from the germinal primordium of the post-implanta-
tion embryo (Shamblott et al. 2001). Furthermore, neuroprogenitor cells from
the embryonic or fetal brain can be used as source cells to grow neural cell
grafts. Finally, the somatic stem cells (SSCs) and/or progenitor cells from the
embryonic or fetal organs, or from umbilical cord blood, appeared to have the
ability to form neural cells. Ethically speaking, the source or donor situation is
quite different (figure 2.4) and needs separate discussion.

2.7.3.1 Post-implantation Embryos

When stem cells or progenitor cells are retrieved from post-implantation
human embryos, the situation is similar to when primary neurons are
retrieved and used for immediate grafting. The guidelines for donation fol-
lowing elective abortion thus also hold for the use of the remains for isola-
tion and proliferation of neuroprogenitor cells, SSCs, or EGCs. Two main
aspects are, however, different. Informed consent must, of course, be
obtained for different research goals such as the establishment of a cell line
for research or possible cell therapy. Secondly, screening of the woman for
transmissible diseases can be omitted as safety tests can be performed on the
cultured cells.
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Figure 2.4: Present and possible future sources of obtaining or growing cell
transplants for human restorative neurosurgery
The first steps in experimental neurotransplantation were based on the use of
mesencephalic tissue retrieved from human embryos and fetuses containing
immature but differentiated dopaminergic nerve cells from the substantia nigra.
Meanwhile, several new developments have taken place or are foreseeable. First,
the embryonic or fetal remains of human abortion could also be the source of
neural stem cells and neuroprogenitor cells (stem cells that passed the first stages
of differentiation), which can be proliferated in a laboratory culture and differen-
tiated for neurotransplantation. Neural stem cells also appear to be present in the
adult brain, but it is unclear whether this can be a source of cells to grow neuro-
grafts. Stem cells are also present in many other organs in the embryonic, fetal
and adult stages of human development. These SSCs (somatic stem cells) appea-
red multipotent as well and may also be a potential source for the growth of neu-
rografts. ESCs (embryonic stem cells) present in the inner cell mass of the pre-
implantation embryo (blastocyst stage) are easier to expand than SSCs. Their
potential as source cells for the preparation of differentiated cells of various
organs, including the brain, is great. The pre-implantation embryos could come
from the donation of spare embryos from a parents’ in vitro fertilisation (IVF)
programme or be created for the purpose of obtaining these ESCs from donated
sperm and egg cells from adults (egg cells could perhaps also come from the
remains of aborted female fetuses). Finally, an in vitro pre-implantation embryo
as a source of stem cells could also be obtained through somatic cell nucleus
transfer (SCNT, also called “therapeutic cloning”). The DNA of the patient is
then placed in an enucleated donated egg cell, which would provide a method of
solving the problems related with the immunological rejection of transplants.

For a more detailed explanation see the main text that refers to the present diagram.



2.7.3.2 Surplus Pre-implantation Embryos

So far, the potency of mammalian ESCs for expansion and differentiation
appears to be superior to that of SSCs and other types of pluripotent or mul-
tipotent cells. There is thus a strong scientific wish as well as a need to
explore ESCs from human blastocysts as source cells in order to grow trans-
plants. The creation of human blastocysts is a current practice in in vitro fer-
tilisation (IVF) programmes that help to fulfill the desire of couples with
particular reproduction problems to have children. In the research preceding
this now common treatment, human blastocysts were created as a means of
developing the methods now employed in this procedure. The in vitro cre-
ation and sacrifice of human pre-implantation embryos is still mainly lim-
ited to research in the field reproductive medicine (infertility treatment,
causes of congenital diseases and miscarriage, and improvement of the tech-
niques and quality of IVF treatment). It is licensed under the strict control of
regulatory bodies in some countries, whilst in others it is completely forbid-
den. This is indicative of the differences in moral views in different societies
on the human value of the in vitro pre-implantation embryo.

Due to the burden of the necessary hormonal treatment, current practice
in IVF protocols is that the collection of egg cells is performed once. After
IVF, and some days of growth and quality control in the dish, blastocysts are
then implanted in the uterus for pregnancy, or deep frozen for a second
attempt or for subsequent pregnancies. At some point, the frozen embryos
are no longer needed and are regarded as “surplus” embryos (also called rest,
residual, spare or supernumerary embryos). Although extreme pro-life
activists claim that these human beings-to-be must not be destroyed and can
only be thawed for implantation in the womb, pragmatism leads to destruc-
tion. If the use of the remains of an aborted post-implantation embryo can
be justified ethically, the use of “surplus” embryos cannot be rejected. The
protection of the in vitro human blastocyst, a liquid-filled tissue sphere with
undifferentiated cells (Scothorne 1968; Singer 1990), should not be held in
higher esteem than that of an intrauterine human embryo in which organo-
genesis into a visible human being-to-be has taken shape. This reflects the
principle of relative worthiness of protection of an embryo, which gives
increasing protection as intrauterine development progresses (HER 1994).
However, the relative simplicity of the procedure might explain the fear of
some people in society that there may be a temptation to use the human pre-
implantation embryos for commercial purposes.

Many, but not all, of the guidelines developed for the retrieval and dona-
tion of the embryonic or fetal remains after elective abortions are also of
value for the donation of “surplus” embryos. The decision not to implant
opens the door to the possibility of donation. The removal and cultivation of
cells from pre-implantation embryos that would otherwise be destroyed
could be regarded as analogous to the practice of tissue donation. In both
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cases, conception is not intended for the use of embryo cells a priori and
consent is sought for the use of the remains, albeit at different embryonic
ages. The IVF couple (not just the woman) should provide informed con-
sent, the separation principle should be maintained (no IVF embryo created
nor designated by the couple for a particular patient), and no period of in
vitro growth of the intact blastocyst should be allowed to proceed beyond 14
days after conception (FIGO 2003).

2.7.3.3 Pre-implantation Embryos – Creation and Therapeutic Cloning

Whereas the use of “surplus” embryos largely corresponds with the use of
remains following the elective termination of a pregnancy, the use of blasto-
cysts created solely for experimental or therapeutic use introduces a new
moral problem. Here, human life is created for the sole purpose of it being
sacrificed as a cell bank to grow therapeutic cell lines. Moreover, the use of
the created embryo for cell harvesting for cellular therapies does not serve
human reproduction in order to improve the quality of future in vitro pro-
creation and, hence, of the quality of life for persons conceived this way, i.e.,
the aspirational benefit for the future group of IVF children (McLaren
1996). For restorative cell surgery, the creation of the human blastocyst must
be regarded as a purely instrumental use of a human being-to-be. The ques-
tion is whether this should be condemned ethically a priori, especially since
therapeutic cloning has also been introduced for the creation of human
embryos.

Pre-implantation embryos can be created not only with donated gametes,
but also through somatic cell nuclear transfer (SCNT) in an enucleated
donated egg cell (Wilmut et al. 1997; Cibelli et al. 2001)10. SCNT has been
called therapeutic cloning in order to distinguish it from reproductive
cloning. Therapeutic cloning has the advantage of creating a human blasto-
cyst that contains ESCs of the genotype of the patient eligible for cellular
therapy. It circumvents the problems of tissue rejection by the recipient and
saves the patient from the unsatisfactory and troublesome life-long treat-
ment with immunosuppressive drugs (Wolf et al. 1998).

In the many publications on the above-mentioned issue, as well as in the
public and political domain, the creation and use of human pre-implanta-
tion embryos for therapeutic purposes is a controversial issue on which con-
sensus is unlikely to ever be reached. Societal and religious views on the
human value, and the respect for human life, at the early stages of morula
(four to five days) and blastocyst (five to ten days after fertilisation) simply
differ too much (De Wert et al. 2002; Matthiesen 2002; Oduncu 2003). For
many, it is difficult to maintain moral principles that forbid the creation of
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the primitive stages of an embryo if its cells may be an endless source of great
therapeutic potential for a variety of severe or life-threatening diseases in
adults. This includes patients with neurodegenerative disorders for whom
there is no other satisfactory cure. Hansen (2002) even argued that the moral
status of a blastocyst created through SCNT is “found to be more clearly not
equivalent to that of a human being” than a blastocyst created by gametes.
For the time being, some form of consensus seems to have been reached by
first making use of surplus human pre-implantation embryos to develop
methods and prove the effectiveness of such implants in the patient before
one creates blastocysts for that purpose (McLaren 2001; Outka 2002). Such a
temporary ban can be lifted when it has been shown that the creation of pre-
implantation embryos is really needed. Some fundamental rules, however,
remain of importance: i) the providers of the gametes to perform IVF or
SCNT must donate having given informed consent for the creation of the
pre-implantation embryo and ii) donation must under no circumstances be
obtained under pressure or include any form of remuneration. Moreover, iii)
permission of a local medical ethics committee should be obligatory
(McLaren 2001; Nuffield Council on Bioethics 2000; Dutch Health Council
2002).

2.7.4 Animal Cells

In view of the limited availability of human embryonic or fetal tissue,
xenogenic tissue is seen as an alternative tissue for grafting. Animal nerve
cells make use of a similar molecular repertoire to serve very similar func-
tions of cellular communications and activity responses in the brain as
human nerve cells (Isacson and Breakefield 1997). Moreover, human neuro-
progenitor cells transplanted in the germinal ventricular zones of rats’ brain
during the postnatal period of development contribute to the development
of the rats’ brain as if they were rat cells (neurons are formed that migrate
and settle in a network of genuine rat cells; Flax et al. 1998). Xenografting
thus makes use of the chimeric plasticity of undifferentiated or immature
mammalian nerve cells. Indeed, mesencephalic grafts taken from pig fetuses
and placed in rat models suffering from neurodegenerative diseases like
Parkinson’s disease exhibit allograft-like morphology and a remarkable
axonal target specificity as well as a functional restoration of impaired motor
behaviour (Huffaker et al. 1989; Isacson et al. 1995; Galpern et al. 1996). For
scientific, practical and ethical reasons, embryonic tissue taken from pigs in
particular is under investigation as potential source of neural grafts (Dun-
ning et al. 1994; Advisory Group on the Ethics of Transplantation 1996;
Nuffield Council on Bioethics 1996; Daar 1997). Pigs have been selected
because of their brain size, and because there is extensive experience in large-
scale breeding of these animals for food. Furthermore, there are ongoing
attempts to use pig organs for transplantation in humans. For both PD and
HD, pilot pig xenografts were applied in small patient groups, but essentially
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this was a failure because of limited graft survival (Fink et al. 2000; Larsson
and Widner 2000).

The ethical discussion in xenografting covers the concept, welfare and
choice of animals as a source of transplants as well as the dangers of infec-
tion, the need for long-term immunosuppressive treatment of the patient,
and the psychological acceptance by the recipient. Many of these points have
also been discussed in view of the shortage of organs for patients suffering
from end-stage organ failure (Nuffield Council on Bioethics 1996). Animal
protectionists challenge and oppose the use of specially bred animals as a
source of transplants, since the special breeding conditions – necessary to
control the pathogen status of the source animals – would introduce yet
another violation of animal integrity and would hamper animal welfare
through a new type of factory farming. Ethically speaking, there should be
no difference between breeding animals for food or breeding them to har-
vest cells or organs for transplantation (Daar 1998), providing that suffering
can be kept to a minimum. With all due respect for the life of animals, the
integrity and autonomy of a pig should not be viewed as comparable to that
of a human being. One might even say that breeding for transplants serves a
higher goal than food production. Any validation of animal welfare should,
however, be weighed against the potential benefit to patients, and animals
used for animal-to-human transplants are to be protected by laws specifi-
cally designed to protect animal.

The greatest concern connected with xenotransplantation is that of the
possibility of pathogens, specifically viruses and prions, jumping the species
gap (Butler 1998) and the need for this procedure to be accompanied by life-
long immunosuppression treatment. These problems are absent when
genetically modified animal cell lines are used, encapsulated in semi-perme-
able polymers for the local release of neuroregenerative or neuroprotective
proteins in the nervous system (Aebischer et al. 1996). Cells from lower ani-
mals or even invertebrates can even be applied.

2.7.5 Proportionality and Subsidiarity

Possible objections against the use of human embryos for research and ther-
apy are also connected to the ethical principles of proportionality and sub-
sidiarity. The principle of proportionality states that the use of embryos in this
way must serve an important goal in the interest of human health. It is diffi-
cult to claim that isolating cells from human abortion remains, or from “sur-
plus” or created pre-implantation embryos, is disproportional if tissue is dis-
carded anyhow. In many societies, elective abortion is legally accepted and
research on pre-implantation embryos has been, and continues to be, used
for research into the causes and treatment of infertility. It would be inconsis-
tent to reject the research on cell replacement therapies in human beings that
may lead to the effective treatment of yet untreatable neurodegenerative dis-
eases and neurotraumas.
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The principle of subsidiarity in restorative surgery with human cell
implants would imply that the goals of research or experimental clinical
application should neither be achievable using cell sources other than the
human blastocyst, embryo and fetus, nor by methods other than cell therapy
itself. First of all, one has to realise that research on cellular replacement ther-
apy is presently focusing on the establishment of cell lines for transplantation.
An endlessly cultured cell line with the capacity to form e.g. dopaminergic or
GABAergic neurons would theoretically eliminate the need to obtain new
material for new patients (“dopaminergic and GABAergic neuronal trans-
plants from the shelf”). This may be reached with human ESCs from blasto-
cysts but also with human EGCs and the multipotent neuroprogenitor cells
from human embryos and fetuses. Calling a halt to this research would
obstruct important developments that may in the end avoid the need for
human embryo tissues and that could, moreover, be applied in large cohorts
of patients from large scale laboratory cell cultures. However, the finding that
stem cells are everywhere in the human body, even in adulthood, challenged
the principle of subsidiarity and gave rise to new criticisms from people who
do not accept the use of human embryonic and fetal remains (Oduncu 2003).
These SSCs have now been isolated from bone marrow, liver, skin, fat tissue as
well as the CNS. Their capabilities seem remarkable and are described as
“blood into brain, brain into blood cells” (Bjornson et al. 1999; Brazelton et
al. 2000; Mezey et al. 2000; Toma et al. 2001). At this very moment, however,
the capacity for proliferation and differentiation of ESCs are superior to those
of SSCs. Limiting the field to the use of SSCs would delay research in clinically
operational and efficacious cellular treatments in many diseases causing
organ failure, including those of the nervous system. Thus, although the prin-
ciple of subsidiarity is meant to express concern for the moral value of the
embryo, it is a sign of ethical one-dimensionality to present every alternative
which does not use early human embryos as being morally superior a priori
(De Wert 2002). Xenografting, as an alternative for the use of allografts, is at
present no alternative either. From the perspective of animal ethics, one may
question whether it is reasonable to breed and kill animals in order to obtain
transplants when, e.g., residual human IVF embryos can be used that would
otherwise be discarded.

2.8 What are the Risks of Cellular and Molecular Brain
Therapeutic Interventions?

Ideally, cell and gene restorative therapy in brain disorders should be able to
completely reverse the disability without affecting the psyche of the patient
compared to its status prior to the disease. Changes in personality undoubt-
edly occur in all brain diseases but also in normal life in relation to changes
in circumstances and new experiences (see before). Changes are either

2.8 What are the Risks of Cellular and Molecular Brain Therapeutic Interventions? 101



directly or indirectly related to the disease. They are directly related when
particular nervous functions are affected and indirectly related if the physi-
cal, psychological and social situation of patients is altered by the burden of
the symptoms, limited potential of daily autonomous handling, fear, depres-
sion, stress, uncertainty about the future and a possible loss of self-respect
and self-confidence. If the burden of the disease‘s symptoms can be elimi-
nated, or alleviated, by neurorestorative interventions, many of these per-
sonality aspects will subsequently improve, simply because the patient feels
better and healthier. These are welcome effects on their personality and not
unwanted side effects. In this respect, these brain interventions are not dif-
ferent from a pharmaceutical therapy that aims to treat the origin of a dis-
ease. Neuro-active medication is often also prescribed to treat the symptoms
of personality changes observed in psychiatric and neurological diseases the
origin of which in the central nervous system cannot be precisely identified
and localised. The possible negative consequences of the latter treatments,
however, are largely reversible when medication is stopped. The question,
therefore, remains whether cell or gene transfer will affect the neural regula-
tory body functions and the psyche in an unwanted and irreversible way.

2.8.1 Further Aberrations in Brain Structure and Function 
will Occur

Would it be possible to have a cell or gene therapeutic treatment that is ben-
eficial without introducing any type of mental change not related to, or
induced by, the disease? It is clear that any restorative intervention in the
brain will never totally bring about the “old structural and organisational sit-
uation”. The therapeutic effect will be reached with nervous circuits that
deviate and differ in structure and capacity from the pre-disease situation.
This is particularly the case as plasticity phenomena will also have occurred
during the progress or course of the disease. Slight changes in the cellular
make-up or molecular functioning of the brain and its nervous pathways
and circuitries will have physiological and behavioural consequences. Thus,
surgical brain interventions must have side effects! All effective interventions
will, in fact, have some side effects no matter how temporary or unrecognis-
able they seem to be. The ideal treatment – one that is effective and has no
side effects – remains nothing more than a utopian ideal. Side effects must be
accepted, but are they identifiable? If so they should, of course, be out-
weighed by the clinical improvement of the disease symptoms.

2.8.2 Physiological Side Effects of Cellular Implants

Besides possible recognisable side effects on the psyche, the newly structured
organisation of the brain by neurotransplantation may also result in
unwanted physiological effects. Neurotransplantation in the intact brain of
rodents has been shown to alter physiology. Three examples from the litera-
ture on transplantation in animals illustrate this: i) the increase in cognitive
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capacities of aged rats following implantation of fetal septal brain grafts in
the hippocampus (Gage et al. 1984), ii) the increase in masculine and femi-
nine sexual behaviour of female rats following neonatal implantation of
male preoptic brain tissue (Arendash and Gorski 1982) and iii) the change in
circadian rhythm by rat inter-species grafting of the fetal suprachiasmatic
nucleus (the biological clock of the brain; Ralph et al. 1990).

The recent notion that in PD patients who received an intrastriatal
human fetal mesencephalic graft dyskinesias occurred more frequently than
in sham-controlled subjects (Olanow et al. 2003; Freed et al. 2003) indicates
that the grafted dopaminergic cells or the other nerve cells in the graft also
have such physiological effects other than those wanted to restore the symp-
toms. The grafted tissues have re-arranged or re-structured the neuronal cir-
cuitries of the striatum so that control of motor functions is set differently
and steering of body movements deviates from the intact situation of non-
PD persons. This side effect, only recognised after a long history of
dopaminergic cell grafting in PD patient (Hagell et al. 2002; Freeman et al.
2001) indicate once more that negative symptoms are sometimes hidden. It
also re-emphasised that findings in animal models can never completely pre-
dict the results of the same approach in the diseased human and that unex-
pected side effects may show up in the clinical trial. Such an observation
clearly sends the clinical neuroscientist back to their animal experiments to
find out the cause of this side effect and to design new strategies for
improved experimentation in human beings, if at all feasible. Meanwhile,
some studies seem to indicate that the uneven distribution of reinnervation
of the stratum in dopaminergic cell engrafted PD patients may be the cause
of the disturbing dyskinesias (Maries et al. 2006).

2.8.3 So Far Risks of Cell Implants for the Psyche Appeared
Limited or Barely Recognisable

Neurotransplantation adds small neural cell masses to the recipient brain,
either as cell replacement therapy or as a source for substances that are ben-
eficial to dysfunctional or damaged neurons. It does not, and cannot, replace
large parts of the CNS with similar parts from donor brains and cannot
replace entire neuronal circuits. It is unlikely that the micro-implants which
are currently applied experimentally in patients would create a complete
new brain with a new set of neuronal circuits, bringing about a different per-
sonal identity or, in the case of nervous xenografts, a non-human identity.
Identity is not linked to a single, clearly defined, brain structure. Identity, as
a reflection of declarative information on self, others, time and the environ-
ment, is stored in the entire brain and its networks in a dynamic fashion. The
brain is not static but continuously changing and adapting its neuronal cell
function and sensitivity and its cellular connectivities. However, as indicated
above, small changes in the nervous system can definitely reflect personality
changes from functional neuroteratology studies as well as neurografting
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studies in intact animals. When personality changes occur as the result of
neurological and psychiatric diseases, particular brain surgical interventions
may bring about additional changes beyond the ones that had to be cured
and thus should be called side effects. The altered regional cellular and
molecular make-up will change neural functioning of a particular neuronal
network or of a series of networks in the CNS which then become active at a
different level of homeostasis and, therefore, result in altered behavioural
performance in daily life. Such personality changes are almost always subtle
in the few studies on personality changes in programmes of experimental
restorative neurosurgery with fetal dopaminergic neurons in PD, the test bed
disease for many types of interventions (Sass et al. 1995; Diederich and
Goetz 2000; McRae et al. 2003). Thus, no major complications for the psyche
of a patient are reported that would balance out the gains in terms of thera-
peutic effects. However, one has the problem to distinguish the alterations
due to the progress of PD itself, the changes induced by ongoing drug intake,
those of the mechanical lesion from the surgery (penetration of a grafting
cannula) as well as of the implanted dopaminergic cells. Though little
research has been reported, Diederich and Goetz (2000) concluded, on the
basis of various available neurophysiological and behavioural studies in PD
patients subjected to with various treatments that fetal tissue, that transplan-
tation does not induce significant cognitive changes or long term psychiatric
complications. Unwanted side effects such as major contraindicative changes
in personality or altered identity have so far not appeared to be major risks
when the brain is locally treated with cell supplementation.

2.8.4 Transfer of Personality by Neuronal Grafting is 
Erroneously Brought Up

The transfer of personality has been put forward as a possible, unwanted side
effect of neurotransplantation of human or pig fetal brain tissue (Walters
1988; Polkinghorne 1989; Linke 1993). Personality, as stated above, is not
located in a single neuronal cell type or in a small brain area, but comes to
expression from the activity of the neuronal networks of the brain, with all
their inputs and outputs from and to other networks in the brain and else-
where in the body. Personality is acquired and based on the formation and
strength of these networks, the backbone of which is established by the
genetic programme of human nuclear DNA during early and late (up to
puberty) brain development in interference with external conditions, but
which remain adaptable throughout someone’s life (through mechanisms of
neural plasticity, see before). Thus, transfer of personality from (minced or
suspended) fetal donor tissue to the host brain is erroneously put forward as
a possible drawback in neurotransplantation. The maturing and functional
integration of the implanted fetal neurons will, moreover, be directed by the
adult conditions of the site of implantation in the host, which are totally dif-
ferent from those in the fetal and immature brain. 
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2.8.5 Safety Aspects of Cell Implants

Cellular and gene therapeutic interventions in the brain of course also have
several safety implications that need intensive control.

2.8.5.1 Transmissible Diseases and Tumor Formation

Before implantation of cells from human sources, the presence of transmis-
sible diseases should be checked. In case of a short time interval between the
retrieval of the tissue from human abortion remains and the actual surgery,
this requires informed consent of the woman involved, as (time-consuming
and blood-based) tests have to be performed on her bodily fluids prior to
donation and use of the aborted fetal tissue. This is routine procedure in all
existing protocols of neurotransplantation involving embryonic mesen-
cephalic tissues. The EC Directive of the European Parliament and Council
on setting standards of quality and safety for the donation, procurement,
testing, processing, storage and distribution of human tissues and cells
(2003), requires serology tests for HIV 1 and 2, hepatitis B and C, Treponema
pallidum and HTLV-I and II. Contaminations preclude the direct use of
these tissues for implantation. More tests are sometimes added to these stan-
dard procedures. For example, in France the law requires additional tests for
toxoplasmosis, EBV, CMV, VZV together with a risk-benefit assessment by
the doctor (it is also mandatory that blood samples, taken from the patient
before and after grafting surgery, are stored for checking the serology of
immunological status of the host. Similarly, seroconversion had to be
checked for EBV, CMV and VZV). Storage and hibernation of the abortion
remains would make it possible to carry out these tests without blood sam-
pling from the woman. However, in the case of primary neural cells, this is
done at the expense of neuronal cell survival following grafting (Frodl et al.
1994).

The tests described above are, of course, also necessary when allogeneic
ESCs, EGCs, fetal neuroprogenitor cells or SSCs are to be used as implants,
or when cell lines from human embryonic teratocarcinoma are to be
applied. Cell cultures can be tested for pathogens during the proliferation,
differentiation and storage phase before final use. Control for the presence
of infectious organisms will then be part of the “good laboratory practice”
(GLP) of the cell line production facility. Cell lines derived from human
ESCs appeared to be sensitive to mutations (Maitra et al. 2005), which may
perhaps make them unusable for therapeutic purposes such as late-passage
cell lines and highlights the need for periodic monitoring for genetic and
epigenetic alterations. A major problem, however, is the frequent occur-
rence of brain tumors in animal studies when ESCs, either undifferentiated
or differentiated into neuronal phenotypes, are used as neurografts. Caus-
ing a tumor is in fact the most feared complication of any stem cell-based
therapy. ESCs injected in an undifferentiated state and not given proper
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guidance, can form a tumor in virtually any location (Asano et al. 2006).
Experimental human application should therefore not be started until this
event is better understood and can be controlled. Further research is needed
on this. As i) there is no evidence to date that cancer is caused by bone mar-
row-derived SSCs, whereas ii) it can be used as autograft and iii) it is not
ethically controversial, research in this field of stem cell therapies focuses
more and more on the use of SSCs. However, as claimed above, the ESC
may, in the end, be the cell that is needed because of its genuine totipotent
character.

2.8.5.2 Xenografts

For pig xenografts, proposed as an alternative for human allografts as pig
nerve cells (as well as those from other mammals) can integrate and func-
tion perfectly to repair the injured brain in other mammals (Huffaker et al.
1989; Isacson et al. 1995; Galpern et al. 1996; Belkadi et al. 1997), screening
is needed not only for animal-to-human transmissible diseases but the
chances of zoonosis occurring must also be considered. This is a great con-
cern as world wide attention is given nowadays to the fact that not only
viruses, but also prions, may jump the species gap (Butler 1998). Large dis-
ease outbreaks in humans of the Ebola and Marburg monkey viruses, of
the simian-derived HIV AIDS virus and, more recently, of bird flu seem to
ward against any use of xenografts in human. Barker et al. (2000) still for-
mulated a series of criteria that should be fulfilled in case pig xenografts
are to be used in humans: i) microbiological specification of the pig strain,
ii) biosecurity of animal production, iii) sterile tissue collection, iv) cre-
ation of a tissue archive and safety database, and v) an investigation of
porcine endogenous retroviruses (PERVs). Even assuming that the use of
domestic pigs – which have been in contact with humans for long periods
of time – as source animals for cells will be less dangerous, the potential
occurrence of zoonosis cannot be completely avoided by pathogen-free
breeding. PERVs are integrated into the genome, as are retroviral DNA
sequences in the human genome, and other mammalian species (Weiss
1998). Zoonosis could, therefore, also be a result of DNA recombination
and adaptation, leading to the expression of known, or newly formed,
retroviruses. Though not directly pathogenic for humans, pathogenicity of
porcine viruses can change unpredictably when they cross species. The
chance of cross-species infection (Patience et al. 1997) increases with the
closeness of contact of grafted and host cells following neurotransplanta-
tion, and the reduced competence of the immune system in patients taking
immunosuppressant drugs following grafting surgery. In a worst-case sce-
nario, xenotransplants could introduce a highly infectious, or possibly
lethal, pathogenic virus that would not only affect the graft recipient but
could also (through human-to-human contacts) lay humanity open to a
new plague (the “Trojan xenotransplant”) (Butler 1998; Bach et al. 1998).
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To the xenograft recipient, the benefit of a successful transplant will cer-
tainly outweigh the risk of any subsequent, unwanted effect of infection by
a pig virus. To society in general, however, the possibility of setting off a
new human epidemic requires fundamental virology studies before any
ethical judgments are passed.

So far, patients who have received pig organ or tissue transplants (Nasto
1997; Stoye et al. 1998; Heneine et al. 1998) or who have undergone dialysis
using pig kidneys (Patience et al. 1998) have shown no signs of porcine
virus-induced pathogenesis. Clinical studies with porcine embryonic mes-
encephalic dopaminergic grafts in the brain should always include long-
term, post-operative screening on the expression of PERVs in serum samples
(Isacson and Breakefield 1997). Possible consequences for the patient when
hazardous viruses do show up have hardly been considered in the neuro-
transplantation field. If it affects just the patient, it is to be regarded simply
as a side effect. If it becomes a highly transmittable, life-threatening disease,
it could require, in extreme cases, the isolation of the person receiving the
xenotransplant.

2.8.5.3 Tissue Rejection

The brain is regarded as an immunological privileged organ in which tissue
rejection is mild or absent. This knowledge stems from intra-species neuro-
grafting (allografting) in mammals, including non-human primates. The
immune system reaches the brain without hesitations if interspecies neuro-
grafting is applied (xenografting), indicating that foreign body rejection can
act in the CNS, as it can when bacterial or viral infections occur. Clinical tri-
als with allografts are performed with or without immune suppression treat-
ments. The disadvantages of life-long term immune suppression are known
from organ transplantation surgery. Omitting immune suppression follow-
ing neural grafting remains a subject of controversy, as do the results. Claims
of long term dopaminergic cell survival in PD patients following neuro-
transplantation were presented, but a good correlation between cell survival
and functional motor recovery was only reached in patients that had an
ongoing immunosuppressive treatment.

Immunological responses can be prevented when the cells for implanta-
tion are encapsulated in semi-permeable membranes. Then, even cells from
non-human species can be used as implants (Aebischer et al. 1996). How-
ever, the implant is then, and will only be, useful as an intracranial or sub-
arachnoidal biological drug delivery device generating a missing compound
in the brain and releasing a trophic protein following genetic modification
of the encapsulated cells to fight or ameliorate neurodegeneration (the use
of artificial cells as a vector for gene therapy). Supplementation of lost neu-
rons or glial cells to reconstruct neuronal pathways in neurodegenerative
diseases is impossible with such an approach.
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2.8.6 Safety Aspects of Gene Transfer

Gene transfer inserts a copy of the particular gene into the nuclear DNA. It
could potentially revolutionise medicine, as a working copy of a defective
gene could be inserted to treat genetic metabolic disorders, such as lysoso-
mal storage diseases that account for mental retardation and affects the CNS
in young children. Nowadays inserting genes into brain cells may also offer
ways to slow down, or even reverse the damage from neurological disorders
and stimulate brain reconstruction upon cellular therapy. Gene transfer to
post-mitotic neurons (and other neural cells) has been achieved by several
classes of viral vectors (Hermens and Verhaagen 1998). Herpes simplex viral
and adenoviral vectors for gene transfer into brain cells must be banned for
clinical trials (except perhaps for the killing of a brain tumor), because of the
toxicity for several neuronal cell types. However, the use of AAV and LV vec-
tors may be feasible in patients as absence of toxicity and destructive
immunological responses (though immune responses are induced against
the virus components) as well as long-term expression of the transgene are
hallmarks for these vectors (Kordower et al. 1999; Tenenbaum et al. 2003).
However, due to the death of patients in clinical trials outside the field of
neural deficiencies, gene transfer has come under a cloud (Gansbacher
2003). Thus, even more than in cell therapy research, safety aspects are an
important focus in the field of experimental gene transfer in the brain. 

Aberrant insertion of the transgene in the genome of the host (i), the
occurrence of integration of virus sequences at uncharacterised integration
sites (insertional mutagenesis) (ii), as well as the insertion of the transcrip-
tional active sequences that could result in activation of otherwise silent
genes (iii), may have devastating effects or may perhaps even lead to disor-
ganisation or tumor formation in the CNS. Furthermore, this cannot be cor-
rected afterwards. Even the application of co-transduction with killer genes
could have traumatic effects due to the inflammatory and immunogenic
responses that will occur when activation of this safety system is indicated.
Insertional mutagenesis by random gene addition has, so far, not been
observed. Moreover the spread of viral vectors in the CNS is very limited so
that the chance of major transduction of cells outside the area of injection is
minimal (this is also of importance to ascertain absence of genetic alter-
ations in germ line cells). Biosafety of AAV vectors is especially accepted, and
the use of (Parvovirus family) AAV subtype 2 vector has been cleared for
phase I studies in humans, also because the wild type AAV2 is not known to
be an etiological agent in any disease in human beings (Tenenbaum et al.
2003). Therefore, safety aspects then mainly have to deal with side effects of
the over-expression of the gene of expected therapeutic value.

Gene transfer by viral vectors in the brain has some specificity as not all
vector types transduce all cell types of the brain, and not all AAV vector
types have the same efficiency in transducing cells. The main side effect of a
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therapeutic gene may be the constitutive over-expression of the synthesised
protein, its effect for the transduced cell and, if released, for cells that do not
need the treatment. In other words, an uncontrollable, long term local effect
that changes the functional balance of nervous pathways and circuits not
affected by the disease, which may lead to unwanted structural or molecular
alterations and thus to unwanted activities in the CNS. The application of
NGF, for instance, has been shown to induce neuropathic pain in human
patients (Pezet and McMahon 2006). This quite likely results from the neu-
rite growth-stimulatory potency of this protein, which could have led to an
abnormal pattern of synaptic connectivity between nerve cells or its modu-
latory role on the action of BDNF also involved in pain. However, as the
brain is a very heterogeneous structure each substructure of which is acting
in many physiological and mental functions, one cannot say that gene ther-
apy with, for example, the gene for NGF expression in one area of the brain
will have the same side effect when applied in another area. Other side
effects on the basis of (newly) established, but misdirected, neuronal con-
tacts will affect different functions. Considering aspects mentioned above,
any new clinical trial of gene transfer for molecular neurosurgery of the dis-
eased or traumatised brain should not be limited to tests of the primary
outcome for the disease parameters but always include safety issues and
tests on personality.

2.9 Prospects

It is not unlikely that clinical neuroscience is rapidly entering an era of
experimental cellular and molecular neurosurgery. In particular, stem cell
and gene technology are rapidly progressing fields in medical science,
which are likely to make restorative interventions possible and will, there-
fore, also be embraced quickly for the development of new therapeutic
strategies in human brain dysfunctions. Newspapers and broadcast media
frequently report on these developments and the use of human ESCs for
organ repair is presently a topic of worldwide debate as well as of ethical
concern on the political agendas11,12. The CNS, however, is a structurally
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11 The case of fraud of the South Korean researcher Hwang Woo-suk in the report
on the first establishment of therapeutic cloning of human embryonic stem cells
must be seen as a shadow cast over all purported breakthroughs in cloning and
stem-cell technology and a grave act that damages the very foundations of sci-
ence. However, it should not be viewed as an argument to stop research in this
field that had raised hopes of new cures for hard-to-treat diseases.

12 Both in Europe and the USA politicians play a role in societal debates. In 2006
both the European Commission and the Bush government in the US banned the
financing of any ESC research. In Europe, however, many national governments,
as well as many other national governments world-wide, do permit state money
to be used for ESC research (UK, Netherlands, Belgium, France) under strict con-
ditions and surveillance by the competent authorities.



heterogeneous organ, in which, unlike in other organs such as liver, heart
or skin, each substructure acts within a different set of physical and men-
tal functions and is directly or indirectly connected to other substructures
in neuronal networks and whose output systems are connected to other
organs. Neurons, and the quality of their connections to other neurons
and non-neuronal cells, are the basic elements for these functions. More-
over, if one realises that the brain is the organ delivering the human mind,
one can imagine that surgical intervention by implanting nerve cells, or
genetically modifying their functions for the restoration of defects in
nervous functioning, should be considered with caution and must strive
not to disturb intact physiological functions and cognitive, emotional and
motivational aspects of personhood. One, therefore, has to find the sole,
or primary, disease-causing target for any intervention and perform cellu-
lar/molecular surgery in such a way that only that target is modified for its
beneficial effects. 

Current experimental interventions are mainly researched to solving
the problem of a neurodegenerative disease or a brain trauma. Targets
nowadays can be defined in these cases, and animal models have been
developed in which restorative cell and gene therapeutic interventions
are shown to be of some efficacy. Definitive breakthroughs, however,
have not been made in patient studies, though solid claims of beneficial
effects in the absence of maleficence are definitively reported in the case
of grafting immature fetal neurons in the brain of PD and HD patients.
The variability of therapeutic outcome in patients and the logistical and
technical problems of obtaining enough appropriate donor material,
though, cannot “stamp” this intervention as a therapy. If at some point in
the future, human stem cells can be harnessed in the culture laboratory
to develop into any kind of neural cell in specified, ready-to-integrate
states, transplants better able to survive and integrate themselves in the
host brain may be achieved. Moreover, cells can then be grown easily in
greater numbers and can be obtained as autologous cells, preventing
immunological rejection following implantation in the CNS (Armstrong
and Svendsen 2000; Roybon et al. 2004). 

Whereas cellular and molecular surgical interventions are developed
and experimentally investigated in clinical trials for the cure of neu-
rodegenerative conditions and the effects of trauma in the human
brain, they are also often discussed as interventions for psychiatric dis-
orders. In particular, gene transfer has been proposed as a potentially
viable future strategy for the clinical treatment of behavioural and psy-
chiatric disorders (depression, anxiety, schizophrenia and cognitive dis-
orders). Fundamental research in animal models of these diseases of the
brain revealed significant effects following genetic manipulation of
synapse functioning and strength (see reviews Dunning 2006; Green
and Nestler 2006). Whereas initially this was investigated in transgenic
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animals13, nowadays the potency of viral vector-mediated gene transfer is
more and more appreciated for more precise and direct molecular or cel-
lular intervention in very local brain areas. Through this technique,
insight is gained into the basic and local mechanisms of motivational,
emotional and cognitive (as well as physiological) capacities of the CNS.
Many aspects of behaviour and cognition have, moreover, been compart-
mentalised in the CNS, so that selective and discrete interventions may
indeed be possible to correct existing anomalies or acquired pathologies.
Current psychopharmacotherapy – which doubtless has advanced treat-
ment in psychiatric disorders – do not have this advance of selectivity as
drugs reach not only the target for intervention and, therefore, always
result in side effects with the risks of non-compliance for the treatment.
Even though the exact mechanisms and the pathologies are still hardly
understood, psychopharmacotherapy has its effects on synaptic transmis-
sions. So, will it then soon be possible to improve the mental capacities of
the psychiatrically or psychologically diseased persons by viral vector-
mediated gene therapeutic intervention on defined aspects of neurotrans-
mission in the CNS? The answer is no, as one still is not able to define the
exact targets for interventions well enough and since animal models are
usually poor models for the complexity of human psychic anomalies.
Moreover, the obstacle of finding the proper target is not the only prob-
lem as viral vector type, control of “therapeutic” transgene expression
(Baron and Bujard 2000) and safety aspects must also be resolved (see
above). In particular, in vivo regulatable gene expression may tune a local
effect in the brain to correct specific abnormal behaviour. 

Like cell transplants in neurodegenerative diseases, the effects of gene
transfers will not be instantaneous as gene expression first has to be trans-
lated in molecular changes at the cellular level which takes more than a
few days. One may also ask the question whether a single primary target
can be defined for therapy. Behavioural and psychiatric diseases may
relate more to limitations in the function of neuronal systems either by
aberrancy of connectivity or by limitations in potency to adapt to the
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13 In transgenic animals, the genome, the nuclear DNA of all cells of the organism,
has been modified through ex vivo insertion, deletion or mutation of a gene in
the fertilised egg cell prior implantation. This technique is used in life science to
determine the importance and specific task of the protein transcribed and trans-
lated from a particular gene for the organism, its development and its adult func-
tioning, and to investigate its involvement in particular molecular and cellular
processes. As all cells of the body are genetically modified from early prenatal
development onwards, compensating growth mechanisms may occur – and cer-
tainly will occur during the formation of neuronal networks in the CNS – so that
in behavioural studies the precise function of the gene is obscured. Viral vector-
mediated gene transfer permits to genetically modify cells in adulthood and can,
moreover, be applied locally by a single injection. The genetic modification can
thus be targetted.



external challenges of life (limits of homeostatic regulatory systems in the
brain and/or of brain plasticity). In other words, molecular and cellular plas-
ticity mechanisms within one or more neuronal systems may not be able to
respond to, or cope adequately with, the challenges of daily life in these
patients. This may have been the result of unfavourable or unfortunate con-
ditions for the person in the period of his/her brain developmental either
during pregnancy, in the postnatal period or in childhood. As explained ear-
lier in this chapter, these external factors indeed contribute to the behav-
ioural phenotype of each human individual and add to the spectrum of
human personalities. This spectrum makes it difficult to distinguish between
normal and abnormal and, therefore, between a diseased and a non-diseased
brain. If psychiatric of psychological brain disorders can ever be pinpointed
down to particular cellular or molecular malfunction in specific local brain
areas, one should not exclude the possibility of restorative neurosurgery.

If one tries to view cellular and molecular treatment in the brain as a pos-
sibility to alter the brain capacities of the non-diseased human being with
the current state-of-the-art in mind, one begins to enter the field of science
fiction. Can we transplant musical talent or enhance the brain with a gene
for mathematics? Such human capacities are not located in a neuron or mol-
ecules but are the results of the entire brain and its networks. The observa-
tions in functional MRI scans of the brain and of certain brain centres being
active in particular skills of humans do not prove that enlarging the specific
cell population of that area through implantation would enhance that skill.
However, gene transfer for neurotransmitter receptors and their down-
stream intracellular transducer molecules in phenotypically normal rats
have indicated that aspects of memory can be improved (Dunning 2006).
This is, of course, intriguing for the discussion on surgical interventions to
enhance rather than to treat the brain.

2.10 Summary

This chapter explored cellular and molecular interventions in the brain as
methods of restorative neurosurgery. Over the last decades, basic neuro-
science has dramatically increased the knowledge of cellular and molecular
mechanisms of brain functioning. Animal experiments have, in addition,
shown that functional brain repair is possible by means of cell implantation
and gene transfer. Experimental clinical applications in several neurodegen-
erative and traumatic brain disorders have started to emerge in the last
decades on the basis of the implantation of (immature) neural cells (neuro-
transplantation) and injections of viral vectors for therapeutic gene transfer.

Neurotransplantation strategies in human patients add new cells of par-
ticular types (cell suspensions), or place fragments of immature brain struc-
tures (minced tissue) but cannot be seen as a method to replace entire brain
structures that are either dysfunctional due to degeneration or lost due to
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severe trauma. The adult brain is a morphologically heterogeneous organ of
complex networks of short and long distance interconnected nerve cells,
grouped in nuclei or layers and acting in one or several neuronal circuits
using nerve cell type-specific chemical messengers for communication (neu-
rotransmission). With its vast array of connections of cellular trees of neu-
rites and axons, the brain is too complex a structure to be compared with a
computer, whose modules can be replaced in the case of a defect. The inte-
gration of new nerve cells requires the use of immature neurons for grafting,
as mature nerve cells are unable to survive transplantation and integrate in
adult neuronal networks. Immature nerve cells can either be obtained
directly from the abortion remains of human embryos, or indirectly in two
ways: i) by in vitro proliferation and/or differentiation of human stem and
germ cells towards a neuronal phenotype, or ii) by differentiation of cell
lines of neural precursor cells (“brain-committed cells”). In practice, neuro-
transplantation in defective human brain areas is the precisely directed
injection of ?l quantities of cells or tissue fragments. Besides the replacement
of lost or dysfunctional cells (cellular restoration), neurotransplantation can
also be used to place cells with regenerative capacities that, for instance,
compensate for the loss of a particular protein or introduce protein expres-
sion to enhance and guide neuronal survival and connectivity (molecular
restoration). The therapeutic effects of neurotransplantation are never
immediate, but develop over a period of several months. This is the time
needed for the cells to mature and integrate in neuronal networks and/or to
express their neurotrophic or regenerative effects. Genetic modification by
inserting a copy of the relevant therapeutic gene into the nuclear DNA of
brain cells is a new approach in the molecular restoration of the nervous sys-
tem. The current technique of transferring genes is that of injecting viral
vectors; viruses that are constructed by means of DNA technology in such a
way that they are able to infect a cell and transfer genes but unable to repro-
duce themselves. Gene transfer can also be combined with cell implantation
in order to give the graft better therapeutic potential.

Parkinson’s disease (PD) has been the test bed for clinical neurotrans-
plantation. Fetal dopaminergic neurons taken from the mesencephalon of
the aborted remains of human fetuses and implanted in the dopamine-
depleted striatum of patients could ameliorate the motor disturbances.
Although this has proven that neurotransplantation in human patients is
possible in principle, and is also a largely safe procedure, the effects were, in
practise, variable and never completely reversed the symptoms of PD. The
chapter on neurotransplantation and gene transfer reviews the current sta-
tus of the clinical trials not only in PD, but also those in Huntington’s disease
(HD), Alzheimer’s disease, multiple sclerosis, amyotrophic lateral sclerosis,
epilepsy and stroke. In none of these cases have cellular or molecular inter-
ventions in the brain reached the status of effective therapy. 
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Both cell and gene therapy for the diseased or traumatised brain are inva-
sive interventions in the human brain, the organic basis of our personhood.
Contrary to medication, whose intake can simply be stopped, these invasive
interventions are either irreversible or only partially reversible. Moreover,
they will never be able to restore the condition of the brain prior to the onset
of the disorder in terms of morphology and the quality and extent of neu-
ronal circuits. Unwanted physiological and mental side effects related to
interventions can, therefore, occur in the recipient, although they will not
necessarily be recognised in normal daily life. It is argued that, if a brain dis-
order can be pinned down to a particular (local) cellular or molecular origin,
then cell or gene therapy with minimal side effects may be foreseeable. It is,
therefore, most important to evaluate experimental interventions in the
brain in carefully designed clinical trials where patient selection and out-
come measures – on the disease symptoms and on side effects – are part of a
core assessment protocol (CAP) dedicated to the particular brain disease tar-
getted by the intervention. Only in this way can the results of various types
of intervention be compared for genuine efficacy, and the disputable, but
currently performed, control of treatments through sham surgery will be
rendered unnecessary.

Ethical guidelines on the retrieval and use of human embryonic cells for
transplantation have been established by several international research
organisations, as well as by national authorities. However, the irresolvable
controversies about elective abortion and, to an even greater extent, the
logistical demands for large quantities of “cells from the shelf”, has led to the
search for other neural cell graft sources. The discovery of the potencies of
embryonic stem cells, cells able to clone themselves indefinitely and to grow
and differentiate in any type of cell in the body, could make the latter possi-
ble. However, this has re-opened debates on ethical guidance. The in vitro
creation and sacrifice of human pre-implantation embryos is still mainly
limited to research in the field of reproductive medicine. It is licensed under
the strict control of regulatory bodies in some countries, and completely for-
bidden in others (which shows the different views of different societies on
the human value of in vitro pre-implantation embryos). It is argued that the
use of embryonic stem cells from surplus pre-implantation embryos from an
IVF programme (supernumerous blastocysts) must be permitted and could,
in principle, be an endless source of stem cells as cell lines. In addition, cells
from animal sources are regarded as an alternative for grafting (and applied
in PD and HD patients without therapeutic effect). However, ethical discus-
sions on xenografting cover not only the welfare and choice of animals as a
source of transplantation material, but also the dangers of animal infections
(zoonosis) and the need for long-term immunosuppressive treatment of the
patient. In addition, there are concerns about the psychological acceptance
by the recipient of this kind of treatment. Finally, there is the possibility that
neural grafts will be developed from somatic (adult) stem cells that are pres-
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ent in many organs of the body. In principle (i.e. not for a genetic brain dis-
order) the patient could then be his own donor. Cell therapies based on self-
donation have the advantage of circumventing any type of immune rejection
following implantation but, so far, somatic stem cells cultured in the labora-
tory differentiate in a less potent way than embryonic stem cells.

The risks of cellular and molecular brain therapeutic interventions have
frequently been described as the fear that one’s personal identity will change
or that a transfer of personality traits might take place. However, identity is
not linked to a particular brain structure. Biologically speaking, this is the
result of the activity of the brain as an entity with neuronal networks that
interact dynamically with the environment (plasticity). The minute amounts
of cells used for transplantation cannot induce the transfer of personality
traits. Moreover, it is unlikely that this procedure could cause changes in the
entire brain sufficiently significant to bring about a change in personal iden-
tity. Major cognitive changes or long term psychiatric complications will not
occur either, but it is quite reasonable to expect subtle personality changes.
This may not necessarily show up in routine daily life, but it may well show
up in the case of extreme challenges for the individual in society. However,
the benefit/risk ratio will veer towards the positive. A safety risk with grafts
developed from embryonic and somatic stem cells is the development of
tumours. Currently, fundamental studies are underway to harness these
stem cells during differentiation into pure populations of neural cell types.
The experimental human application of stem cell-derived grafts should,
therefore, not start until differentiation is better understood and can be bet-
ter controlled.

It is not unlikely that clinical neuroscience is fast entering an era of exper-
imental cellular and molecular neurosurgery. Cell transplantation and gene
transfer could potentially revolutionise brain restorative medicine, that is to
say the treatment of brain defects or prevention of brain degeneration.
Recently, gene transfer has also been proposed as a viable future strategy for
clinical treatment of behavioural and psychiatric disorders such as depres-
sion, anxiety, schizophrenia and cognitive disorders.
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3 Central Neural Prostheses

3.1 Introduction

Everyone takes the limits of his own vision for the limits 
of the world.

Arthur Schopenhauer

The nervous system is one of the most influential human physiological sys-
tems. Virtually every organ in the human body is contacted by a nerve. Most
bodily functions are under neural control or modulated by neural activity.
This is the reason why any loss of neural function may cause deleterious
impairment of health.

The major constituents of the nervous system are neurons. The human
brain roughly contains about 1012 of these nerve cells (Poliakov 1972; Nicholls
2001). The neurons contact each other, and some of them receive contacts
from up to 25,000 others forming about one hundred trillion interneuronal
connections in the brain. In these so-called synaptic connections, neurons
receive excitatory and inhibitory signals that modulate the electrical poten-
tial on its cell membranes. These incoming electrical potentials can add up
to lower the membrane potential of the neuron until it passes a threshold of
self-excitation. Subsequently the neuron’s membrane becomes completely
depolarised within a millisecond, leading to an electrical impulse that is
mediated to the target connections of this neuron. The neuron is equipped
with fibre extensions for these actions: “neurites” to receive signals, “axons”
to transmit them. If a neuron in a compound functional system is damaged,
it ceases to send electrical impulses to its partner or target neurons in the
neural network or to target cells in peripheral organs. If the neuron is a
receiving station for peripheral events, then the message cannot be trans-
ferred to the nervous system.

Excitation of a neuron can be forced or mimicked by direct external elec-
trical stimuli. Theoretically it would be possible to replace the damaged
nerve cell by an electrical stimulator that connects to the target. However,
since the damaged neuron is a terminal of thousands of biochemical con-
tacts (synapses) and thus receives input from many other neurons, it is hard
to see, in view of current technology, how an artificial stimulator could be
designed to replace a single neuron in practice. On the other hand, in some
instances it may also be hard to limit the effects of electrical stimulation to a
specific target pathway. Due to the multitude of synaptic contacts and also
due to the nature of signal propagation involving neurotransmitters, hor-
mones, ion channels, and changes in the chemical milieu of the brain tissue,
excitation or inhibition may spread to other functional systems (also see Sec-
tion 3.5.1). Still, even with today’s technology, we are already capable to par-
tially restore a damaged neural pathway by an electrical stimulator with just



one or two contact sites. To understand this apparent paradox, one has to
explore a basic principle of neuronal activity – the “all-or-nothing” rule.

It basically says that a neuron generates an explosive action potential of
maximal voltage (“all”) whenever its membrane potential exceeds a certain
threshold. When electrical stimulation is applied through nerves, this action
potential travels to all the partner neurons with fibre extensions present in
this nerve. Viewed from the perspective of its partners, the neuron remains
“silent” as long as the threshold is not exceeded. The threshold can be
reached either by spatial and temporal summation of incoming information
from the neuronal network or artificially – by an electrical stimulus or “elec-
tric shock”.

Electrical stimulation takes advantage of the fact that only the first group
of neurons in a neural network is excited in such a crude artificial way. The
next members of the chain receive a “natural” input through the anatomi-
cally formed interneural connections. The whole artificial setup works like
an electrical switch that can turn on a complete neural pathway by only a few
electrodes that contact neural tissue. Until now, neuroscientists have man-
aged to place electrode arrays with a maximum number of a few hundred
contacts in the central nervous system and only a fraction of these micro-
electrode-neural tissue interfaces becomes functional. Of course, the elec-
trodes may also be used the other way around – to pick up electrical activity
generated by the neurons in order to operate a computer or other machines
(see Chapter 2.1).

Technology is just beginning to exploit the possibilities of such electrical
stimulation and detection systems. Until the 1960s, it was impossible – if not
unthinkable in scientific terms – to restore a lost neural function by con-
necting electric circuits to the human nervous system. 45 years later, 200,000
profoundly deaf people use cochlear implants in daily life, and 80–90% of
them can understand speech (Illg et al. 1999).

Just as with the PC revolution and the Internet, prominent specialists in
the field failed to foresee this development. As an example, Merle Lawrence,
then director of the Kresge Hearing Research Institute Michigan, sum-
marised the concerns among scientists at the beginning of the evolution of
cochlear implants, stating that “independent of the number of electrodes
one implanted in the inner ear, a frequency representation will never be
reached (Merzenich 1974).

The development of neuroelectronic devices as an ongoing process has
been gathering pace in recent years. Having entered into medical practice for
the treatment of neurological disease, it is now speculated on their possible
role in enhancing the capabilities in healthy human beings.

To assess the potential benefits, risks, and limitations of connecting such
devices to the central nervous system, a closer look from a historical per-
spective would seem recommendable. From there we will move on to the
current state of the art of neuroelectronic interfaces, their limitations and
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possible ways to overcome them in the future. Finally, we will deal with ethi-
cal implications of this technology and their possible impact on society. To
separate fiction from science, a short section on futuristic scenarios will be
added. However, as truth is the daughter of time, the story of central neural
prosthesis as well as our judgements about this technology will have to be
reconsidered with every new development.

3.2 History of Two-way Communication between Electrodes
and the Brain

The further backward you look, the further forward 
you can see.

Winston Churchill

After the pioneering experiments of Luigi Galvani in the 1790s, it was the
primary discoverer of bioelectricity, Alessandro Volta himself, who first
experienced auditory sensations evoked by electrical stimulation when he
placed two wires at his water-filled outer ear canal in the beginning of the
19th century (Volta 1800).

In 1870, two German researchers (Eduard Hitzig and Gustav Fritsch)
electrically stimulated the brains of dogs. They found that areas in the cere-
bral cortex were related to motor function. Another German, Fedor Krause,
one of the fathers of modern neurosurgery, systematically mapped the
human brain in conscious patients undergoing brain surgery by the turn of
the last century (Morgan 1982; Zimmermann 1982).

The neurosurgeon Wilder Penfield took up this line of research and
extensively studied the localisation of several brain functions in the 1940s
and 1950s (Penfield 1950a; Penfield 1950b). He also noted that electrical
stimulation of the temporal region of the brain in alert patients could stim-
ulate the recall of past events.

In 1956, the Canadian neurologist James Olds reported on research in
which he had electrically stimulated the “pleasure centre” in the brains of
rats. After implanting electrodes in the rats’ hypothalamus, he attached a
device that allowed the rats to activate the electrical impulse. He found that
the rats would become so obsessed with self-stimulation that they would lit-
erally starve themselves to death (Olds 1958a; Olds 1963).

José Delgado coined the term “stimoceiver” – a composite of “stimulator”
and “receiver” for an electronic device that is partially implanted into the
brain, and allows for both electrical stimulation and detection of electrical
brain activity (Delgado 1969; Delgado et al. 1976).

Delgado showed that many behavioural patterns could be evoked or
interrupted by electrical brain stimulation. In one of his most controversial
experiments he implanted electrodes in the skull of a bull. By waving a red
cape, Delgado provoked the animal to charge. Then, with a signal emitted
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from a hand-held radio transmitter, he made the beast stop in mid-lunge
and trot away.

The publication of Delgado’s book “Physical Control of the Mind” met
with a decidedly cool reception, mostly because it implied wider application
of these techniques in humans. By 1975, Delgado had linked the brain elec-
trodes with computers, creating both the first BCI and a method of “two-
way transdermal communication with the brain” at the same time: 

The most interesting aspect of the transdermal stimoceivers is the ability to per-
form simultaneous recording and stimulation of brain functions, thereby permit-
ting the establishment of feedbacks and ‘on-demand’ programs of excitation with
the aid of the computer. With the increasing sophistication and miniaturization of
electronics, it may be possible to compress the necessary circuitry for a small com-
puter into a chip that is implantable subcutaneously. In this way, a new self-con-
tained instrument could be devised, capable of receiving, analysing, and sending
back information to the brain, establishing artificial links between unrelated cere-
bral areas, functional feedbacks, and programs of stimulation contingent on the
appearance of pre-determined patterns. (Delgado et al. 1976)

While Delgado’s work may have appeared dubious with respect to fund-
ing, intent and scientific methodology, other researchers gained considerable
insights from his experimentation with two-way communication between
the central nervous system and electronic devices. 

With a much clearer stress on therapeutic intention, medical profession-
als teamed up with bioelectrical engineers to create a whole new field for the
treatment of patients who had lost neural control of sensory or motor func-
tions. As a result, “neural prostheses” for the deaf and the blind demon-
strated the technical feasibility of bridging damaged sensory receptors by
direct electrical stimulation of the nervous system by the end of the 1960s.

The term “neural prosthetics” summarises technologies aimed at the
restitution or bridging of lost or disturbed neural function (e.g. sensory or
motor deficits), while “neuromodulation” refers to technologies that are
aimed at influencing erroneous function in neuronal networks, either by
blocking abnormal excessive endogenous electrical spike activity or by stim-
ulating impaired activation of it within relevant neuronal circuits in various
diseases (e.g. Parkinsonism, pain, mood disorders; see Chapter 4). Some-
times, both fields are subsumed under the more general term, “neuropros-
thetics” (Hoffmann and Dehm 2005). The disorder to be treated by either of
the two may be caused by degeneration, a localised lesion (like a tumour) or
a trauma.

Neural prostheses have been developed for the central and for the periph-
eral nervous system. Central neural prostheses in the sense of the present
topic are electronic devices that connect to the brain for the purpose of stim-
ulation or detection of activity of the human brain. For obvious reasons,
restorative medicine has taken the lead in human electronic implantation.
The complete loss of motor function or a sensory channel (e.g. hearing,
vision) is a terrible disaster for the individual patient and the bridging of the
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gap, even if only partial, is not only a very rewarding method of treatment
for such cases, it is also considered a highly prestigious, at times heroic
endeavour (House and Urban 1973; Schindler 1999).

Until now, most central neural prostheses involve electronic devices or
micro-electro-mechanical systems (MEMS) that operate with potentials and
currents communicated between the brain and the electronic device via var-
ious electrode-tissue interfaces.

The European Group on Ethics in Science and New Technologies (EGE)
has recently tried to categorise two groups of electronic implants for the
human body: those that permit an intake of information from the environ-
ment – internalising implants – and others that convey information from the
body to the outside world – externalising implants (Hermerén et al. 2005).
This classification can be applied to central neural prosthesis as well, since
there are devices that generate input into the brain’s sensory pathways and
those that operate electronic actuators or MEMS controlled by brain activity.
The common ground for the two-way interaction between the brain and the
implants is electricity – either produced by an electrical stimulator or by the
biological tissue itself.

Apart from “deep brain stimulation” (DBS, e.g. electrical stimulation to
inhibit the activity of the subthalamic nucleus in Parkinson patients – see
Chapter 4 –, the most advanced central neural prostheses today comprise
the auditory implant, the visual implant, and the human-computer inter-
face (HCI). All three still are unidirectional devices at present, but Del-
gado’s studies, existing implants for motor cortex stimulation to relief
patients from chronic pain (Gharabaghi et al. 2005), and experimental
work considering a sensory prosthesis (Morris 2002) indicate that the HCI
principle of detecting brain electrical activity at the level of the cortex may
also work in the reverse direction, so that these implants may soon advance
to become a bidirectional interface. In the next chapter we will summarise
the history and present technological basis of the major central neural
prostheses as a premise for the discussion of their social and ethical
impact.

3.2.1 Restoration of Hearing

Hearing implants, which are now worn by more than 200,000 people world-
wide, certainly constitute the most successful human sensory artificial
devices at present (Pfingst 2001; Rauschecker and Shannon 2002). The Volta
effect of hearing by electrical stimulation (see previous section) was redis-
covered by American radio engineers in 1925, who then called it “electro-
phonic hearing” (Steven and Jones 1939).

Extensive research on the auditory system was really sparked by an
incidental discovery in 1930. A group of researchers led by the physiolo-
gists Wever and Brey had been performing an experiment that involved
direct electrical recording from a cat’s hearing nerve (Wever and Bray
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1930). The animal was placed in a sound-shielded room with two of the
investigators talking to each other. The electrode attached to the hearing
nerve was connected to a loudspeaker in the adjacent room to make the
electric discharge of the nerve audible. This loudspeaker was suddenly
noticed to transmit what sounded like human speech to the experimenter
next room. It turned out that the peripheral auditory system can partially
transform an auditory stimulus analogously into electrical signals that
travel along the hearing nerve. The characteristics of the electrical signals
(“cochlear microphonics”) closely followed the physical properties of the
sound input – like in a telephone. At that time, the telephone had already
penetrated major areas of social life, so the – however wrong – conception
that human hearing might be founded on the same principles, with the
cochlea working just like a microphone, came as a boost to auditory
research.

From that time on there have been attempts to transfer sound informa-
tion directly to the auditory nerve or to the brainstem – bypassing the
middle ear and even the cochlea as the physiological receivers and trans-
mitters that are damaged in a variety of pathological conditions leading to
profound deafness. The result of these endeavours was a device that could
receive sound stimuli via a microphone and transform the acoustic char-
acteristics into a series of time-distributed and intensity-modulated elec-
trical impulses. With multiple electrodes on silicone carriers passed into
the cochlea to contact the remaining nerve fibres (neurites) replacing the
biological receptor cells (less refined than in nature, with a maximum of
23 electrodes today) in a frequency-specific order from the basal to the
apical turns (cochlear implant) or onto the cochlear nucleus at the brain-
stem when the auditory nerve too was destroyed, these impulses were
conveyed to the auditory pathway which ultimately terminates in the tem-
poral cerebral cortex. In later years the implants advanced to multi-elec-
trode arrays with each electrode docking to a specific frequency channel,
and the speech encoding strategies for the sound processor have been
considerably improved to provide speech comprehension for the patients
(see below).

In 1957, the French otologist Djourno and physicist Eyries eventually
published the first scientific report on direct electrical stimulation of the
hearing nerve in a human, based on a solid amount of data. Following a rad-
ical removal of a cholesteatoma in the mastoid bone of a patient, they placed
an electrode on the nerve and connected it to a primitive speech processor –
a principle of sensory implantation that, basically, is still applied today
(Djourno and Eyries 1957). The French patient could hear sounds and even
understand a few words for more than a year by use of the implant. Later in
this chapter it will be shown that a learning process is involved in speech
comprehension with an auditory implant.
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The work of Djourno and Eyries was taken up by American surgeons.
The first series of single-channel human cochlear implants (CI), published
in 1961, was rather unsuccessful due to toxic and infectious complications
(Doyle et al. 1964). Researchers in Germany were more reluctant to transfer
their ideas to the operating theatre, but in 1963, Zöllner and Keidel already
conceived what was to become known as the multi-channel CI some 20 years
later (Zöllner and Keidel 1963).

Prompted by the early complications and the fact that the patients could
not understand speech, a period of great scepticism followed, even though
there was another successful implantation in a congenitally deaf patient at
Stanford University in 1966 (Simmons 1966). To a majority of experts it
seemed obvious at that time that these implants could not reproduce the
complexity of the human inner ear with respect to speech processing. The
pioneers in the field suddenly found themselves branded as scientific pariah
(Schindler 1999).

This situation changed significantly when the first successful clinical
series with four patients was published in 1971 (Michelson 1971) and even
more so after several hundred patients had been implanted with a CI
described by William House in 1973 (House and Urban 1973).

Boosted by the newly aroused commercial interest, multi-electrode
implants were advanced faster than expected even by enthusiasts and, despite
all doubts, the first recipients were reported to be able to understand speech
in 1981 (Clark et al. 1981; Michelson and Schindler 1981). In the meantime,
and almost unnoticed at first, the head and neck surgeon William House,
together with his neurosurgeon colleague William Hitselberger in Los Ange-
les, had once more boldly advanced the limits of neural interfacing in
humans. On May 24, 1979 they pushed an electrode directly into the brain-
stem at the level of the hearing nucleus in a profoundly deaf patient suffering
from destruction of both hearing nerves (Edgerton et al. 1982). The electrode
was connected to an external speech processor that transformed the sound
from a small microphone into electrical impulses just like the cochlear
implant did. Against many odds, the patient could hear as well as most of the
recipients of single-channel cochlear implants. What is more, after the audi-
tory brainstem implant (ABI) was exchanged two years later due to malfunc-
tion, she is still using that same replacement implant to the present day.

The safety of both CI and ABI was improved by transcutaneous transmis-
sion with magnetic coils in the mid 1980, almost excluding former compli-
cations such as infections and plug malfunction. Psychophysiological
research involving gap detection, recovery functions, and conceived fre-
quency of amplitude modulation proved that the patients could process the
temporal information contained in the electroacoustic signals in almost the
same way as normal hearing listeners. It was concluded that a properly
designed speech processor could preserve the important temporal features
of speech for these patients (Shannon and Otto 1990).
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3.2.2 Visual Implants

Although the first attempts to restore vision in blind patients date back to
the same year as those for auditory implantation, clinical application of this
technology is lagging somewhat behind. This may be partially due to the
considerably higher complexity of the visual compared to the auditory sys-
tem. While the auditory nerve of a young, healthy, normally-hearing indi-
vidual contains approximately 30,000 nerve fibres originating from the same
number of receptor cells, the visual pathway begins at 130,000,000 photore-
ceptors in the retina.

Currently, more than 20 research groups worldwide are working on elec-
tronic implants to restore vision in blind patients. Concepts include electri-
cal stimulation at the receptor level (subretinal implants), at the site of origin
of the optic nerve (epiretinal implants), at the optic nerve itself, and at the
visual cerebral cortex. Another line of research is directed towards the fabri-
cation of hybrid implants growing cultured neurons on photosensitive sili-
con chips with the potential to form a biological connection restoring the
whole visual pathway.

Research on visual implants started out in the fifties. In 1956, G. E. Tas-
siker received a U.S. patent for a light-sensitive selenium cell that was capable
of transiently providing a perception of bright sensations when placed
behind the retina of a blind patient (Zrenner 2002). In the 1960s and 1970s
it was first attempted to restore vision by placing electrodes directly onto the
surface of the visual cortex of the brain (Brindley and Lewin 1968; Dobelle
and Mladejovsky 1974). The implants, however, did not provide any useful
images, partly because of limited spatial resolution, but mainly because the
spot-like sensations of light – the “phosphenes” – the patients perceived
tended to fade out rapidly and to occur in different locations independent of
the site of stimulation.

With the advent of penetrating multi-channel arrays integrating 38 or
even 100 electrodes, the results have been improved recently (Schmidt et al.
1996; Normann et al. 1999; Dobelle 2000; Warren and Normann 2003; War-
ren and Normann 2005). Still, implants do not provide the few recipients
with the very basic outlines of an image required for spatial orientation. One
of the reasons is that the visuotopic organisation of the visual cortex is non-
conformal, i.e. it does not match the organisation of receptive fields in the
retina (Normann et al. 2001). Fernandez et al. addressed this problem by
developing a model called “bioinspired retina”, which provides an adapted
image of the retinal output for stimulation of the visual cortex (Fernandez et
al. 2005).

Another approach was to stimulate the optic nerve by a cuff electrode
with a few stimulating electrodes (Veraart et al. 1998). A blind patient could
roughly localise single bright spots of light in her surroundings. However,
the spatial resolution provided by direct electrical stimulation of the optic
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nerve is not satisfactory yet. The OPTIVIP project sponsored by the Euro-
pean Union aims at improving the electrodes and stimulation.

In the 1990s, the focus of research shifted to prostheses that can be con-
tacted directly to the retina. Basically, two concepts have been advanced in
this field: the subretinal implant, which is designed to replace lost receptor
cells in the retina and therefore depends on intact intra-retinal information
processing but needs no camera, and the epiretinal implant, which connects
to the outer layers of the retina and bypasses the intra-retinal network (Rizzo
et al. 2001). A large number of patients, especially those with retinitis pig-
mentosa (RP) and age-related macula degeneration (AMD) could benefit
from these implants. RP is a chronic autoimmune disease leading to “tunnel
vision” preceding complete blindness, whereas patients with AMD loose
vision first in the area where it is most acute in normal seeing people – the
“macula”.

The epiretinal implant works on similar principles as does the auditory
brainstem implant. Visual input is received by a field sensor acting like a
camera that is positioned either outside the eye or within an intraocular lens
replacing the natural lens (Humayun et al. 1996; Eckmiller 1997; Grumet et
al. 2000; Humayun 2001; Humayun et al. 2003; Weiland and Humayun 2003;
Weiland et al. 2005). A microprocessor converts the visual stimulus into a
series of electrical impulses by. This train of stimuli is delivered via elec-
trodes attached to the cells whose neural processes eventually form the optic
nerve. The problem with these implants is that the electrical impulse reaches
the visual pathway at a stage where in the retina the natural light stimulus
has already passed through a network of preprocessing neural cells. There-
fore, a simple on-off principle at the detection of a light source does not
apply at this level anymore, and it is hard to achieve a stimulation that can
mimic the action and summation potentials normally generated by the cells
in this retinal layer.

The subretinal implant relies on the anatomical and functional integrity
of the intraretinal neural network and connects at its input level, thus replac-
ing the photoreceptors themselves. It basically consists of a tiny microchip
containing light-sensitive elements on one side and stimulation electrodes
on the other. This chip needs to be placed in between the retinal layers. The
two major challenges for the subretinal implant, which have recently been
addressed by groups led by Chow in the U.S. and Zrenner in Tübingen (Ger-
many), are biodegradation of the silicon chips and power boosting to reach
the electrical threshold of the retinal cells that are supposed to be stimulated
(Chow and Chow 1997; Zrenner et al. 1997; Chow et al. 2001; Zrenner 2002).

It has been shown that the retina can well tolerate the chip, but not the
other way around. The silicon needs to be wrapped into biologically stable
envelopes to ensure long-term functionality. It also needs to be externally
powered, because the current generated by the photodiodes is too low to
spark a meaningful physiological response. This problem has been solved by
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coupling the chip to an infrared device that on demand receives power from
an outside generator (Zrenner 2002).

The cortical visual implants being developed today share many features
with Human Computer Interfaces, especially with respect to the implanted
electrode arrays (Fernandez et al. 2005). A discussion of current trends in
this field will therefore follow after the next section.

3.2.3 Human-computer Interface (HCI)

As described above, connecting an electronic device to a brain – even in the
sense of “enhancement” – is not a new idea. In 1929, the British scientist J. D.
Bernal wrote:

Humans involved in colonizing space should take control of their evolutionary
destiny through genetic engineering, prosthetic surgery, and hard-wired electric
interfaces between humans and machines that would allow them to attach a new
sense organ or [...] a new mechanism to operate [...]. (Bernal 1929)

It would appear, that the first attempts at connecting electronics with the
central nervous system had been devised with quite a different intent,
namely to alter animal and human behaviour by electrical stimulation. In
the 1950s, José Delgado from Yale University implanted single and multiple
electrodes in the cerebral cortex of humans and animals for recording and
stimulation (Delgado 1952; Delgado et al. 1952; Delgado and Anand 1953;
Delgado et al. 1955; Delgado et al. 1956; Craelius 2002). Interestingly, it was
not just motor responses, but also fear, hunger, and aggression that were
either evoked or attenuated by electrical stimulation in monkey brains (Del-
gado and Anand 1953; Delgado et al. 1956; Delgado 1967). In 1952, Delgado
suggested that intracerebral stimulation might be of therapeutic value in
psychotic patients, and by 1967 he had developed a telemetric implant that
allowed for “radio control of aggression and defense” (Delgado 1967). The
Yale group went on to “control” mobility by feedback cerebral stimulation in
monkeys in the 1970s (Delgado et al. 1976), a line that has recently been
taken up by a group led by John Chapin of New York State University (Tal-
war et al. 2002; Xu et al. 2004), who virtually steered rats implanted with
radio-controlled electrodes in the cortical representation area of left and
right whiskers and in a “reward center” of the hypothalamus, which too had
been discovered in the 1950s by self-stimulation experiments carried out in
rats by James Olds (see Section 2.1) (Olds 1956; Olds 1958; Olds and Olds
1958; Olds 1963).

While some of the “flavour” of these experiments is still in the air in dis-
cussions on interfacing electronic systems with the brain, it has been quite a
way from this early work on electrical brain stimulation (EBS) to modern
treatment modalities like deep brain stimulation (DBS, see Chapter 4) or
brain-computer interfaces (BCIs).

Even if contemporary clinical applications with electrodes in the brain
like DBS, auditory brainstem implants, and visual cortex implants may gen-
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erally be classified as brain-computer interfaces – BCIs – in a wider sense,
this term, as well as the terms human-computer interface (HCI) (Nicolelis
2001) and brain-machine interface (BMI) today technically are all meant to
describe devices that can restore lost motor or sensory-motor functions
(Friehs et al. 2004). Some authors make a distinction between invasive BMI
and non-invasive BCI, and subsume both under the more general term HCI
(Nicolelis 2001; Nicolelis 2003; Hoffmann and Dehm 2005). For clarity, this
classification will be followed here. More recently, attempts to substitute
motor function by prostheses that operate on brain signals generated upon
intended movements, have also been termed “neuromotor prostheses” or
NMP (Hochberg et al. 2006). 

All types of HCI work on common functional principles. The patient vol-
untarily generates brain signals, which are detected, amplified, and digitally
analysed. Appropriate signal features are extracted and classified and can
then be used to control an “actuator”, i.e. some form of an output device, or
fed back to the patient for modulation of her or his own brain signals. In the
future, there may also be a way to relay a sense of touch, location or pressure
to regions of a patient’s brain that are involved in sensory perception (see
Section 3.3.3).

A typical motor HCI consists of at least three modules: (1) the data acqui-
sition module with electrodes designed to extract electrical signals from the
brain; (2) the data interpretation module for transformation of the digitised
brain signal into a code that best represents the desired action (e.g. the
movement of a cursor or an artificial limb); (3) the data output module, i.e.
the “effector organ”, which may be a computer interface (cursor), a robotic
arm, an artificial limb or the paralysed extremity of a patient (Craelius 2002;
Friehs et al. 2004).

Even with non-invasive data acquisition patients are able to learn to
self-regulate slow brain potentials (Birbaumer et al. 2000; Kubler et al.
2001; Neuper et al. 2003) or voluntarily control a specific EEG rhythm
(Pfurtscheller et al. 2003b). The principle has been used in a variety of BCIs
to control cursor movements or to make a choice between letters and num-
bers on a computer screen. The “Brain Response Interface”, the “Graz-BCI”,
the “Albany BCI”, the “Thought Translation Device”, the “Berlin-BCI”, and
the “Brainfinger” system all work on the basis of different EEG signals or
evoked potentials derived from the scalp with non-invasive electrodes. The
differences between these systems are not important for the purpose of this
essay.

All these approaches share the advantage of being minimally or non-
invasive and reversible, but they also have a major common drawback. The
signal that is derived from the surface of the scalp results from the combined
firing of millions of neurons. It is filtered by the spatiotemporal features of
skull volume conduction, and lacks specificity. The amount of accessible
data and the speed of transmission are rather limited. For communication, it
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has been possible to point out letters at a rate of 30 per minute. These BCIs
can steer a simple grasping device.

More specific information is captured by placing electrodes on the sur-
face of the brain. This data acquisition method is called electrocorticography
(ECoG) and requires opening the skull – a craniotomy. The implants are put
in percutaneous or transcutaneous connection with the data interpretation
module (Levine et al. 2000; Mehring et al. 2003; Graimann et al. 2004;
Leuthardt et al. 2004).

Such electrodes are routinely used in neurosurgical centres for pre-surgi-
cal evaluation of epilepsy patients. Until now, BMIs based on this strategy
are “by-products” of diagnostic clinical applications, and the published data
represent observations from a small number of cases. Still, this research
appears promising because the bandwidth of transmitted signals is larger
than with non-invasive methods and the risk of complications appears to be
lower than with intra-cortical electrodes.

Again, the latter technology requires a craniotomy or at least a burr-hole
trephination (when applied in DBS patients). In addition, penetrating
micro-electrodes are inserted into the cerebral cortex in the motor areas.
Usually, arrays of up to 100 micro-electrodes are used, which permit access
to single cells (Chapin et al. 1999; Donoghue 2002; Serruya et al. 2002; Tay-
lor et al. 2002; Carmena et al. 2003; Nicolelis 2003; Taylor et al. 2003;
Schwartz 2004) or small groups of neurons (Pesaran et al. 2002).

3.2.4 Vagal Nerve Stimulation (VNS)

Interestingly, James Corning, an American Neurologist, hypothesised as
early as 1883 that epileptic seizures may be suppressed by activation of the
vagus nerve. He (wrongly) believed that the generation of seizure is pro-
pelled by hyperaemia in the brain. Consequently, he thought, seizures could
be controlled by lowering the cardiac output, which can be accomplished by
vagus nerve stimulation.

The vagus nerve is the longest cranial nerve and innervates most visceral
organs. While impulses from the nerve can change such basic bodily func-
tions like heart rate directly, more than 80% of the vagal fibres are afferent,
i.e. the impulses in these fibres travel the other way around – from body
organs to the brain. Therefore, electrical stimulation of the vagus nerve is a
way to directly affect central functions.

There is a considerable body of studies on how visceral functions modu-
late activity in the limbic system and higher cortex (George et al. 2000). Also,
extensive projections of the vagus nerve via its sensory afferent connections
in the nucleus tractus solitarius (NTS) to many brain areas have been dis-
covered (Bailey and Bremer 1938; Dell and Olson 1951), figure 3.1.

As early as 1938, Bailey and Bremer reported that VNS in cats elicited
synchronised activity in a frontal region of the cerebral cortex – the orbital
cortex (Bailey and Bremer 1938). In 1947, MacLean and Pribram found
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inconsistent slow EEG waves over the lateral frontal cortex in response to
vagal nerve stimulation (Maclean 2006). Dell and Olson (1951) found that
VNS evoked a slow wave response in the limbic system (anterior rhinal sul-
cus, amygdala) in awake cats with high cervical spinal section (Dell and
Olson 1951).

Projections from the NTS reach structures associated with the regulation
of mood and emotion, seizure activity, anxiety, intestinal activity, satiety, and
pain perception (Berthoud and Neuhuber 2000; George et al. 2000; Henry
2002). The vagus nerve is now believed to be involved in modulation of these
variables by relaying sensory information from the gastrointestinal and res-
piratory systems to higher brain regions as well as by mediating the affective-
emotional response to pain (Berthoud and Neuhuber 2000; Groves and
Brown 2005; Nemeroff et al. 2006).

VNS in the treatment of epilepsy. In 1985, Jacob Zabara proposed an
approach different from that of Corning, which had involved only efferent
vagal effects. Based on the advanced knowledge on the generation of epilep-
tic seizures and particularly stimulated by the research on afferent fibre stim-
ulation and anatomic terminals, he hypothesised that VNS could control the
motor and other components of epilepsy. In experiments he demonstrated
the anticonvulsant action of VNS on experimental seizures in dogs (Zabara
1985a; 1985b). He also observed that the inhibitory effect on seizures out-
lasted the VNS period by approximately a factor of four in the acute model,
and probably would be much longer in a chronic model.

Kiffin Penry and others implanted the first system for the treatment of
human epilepsy by VNS in 1988 (Rutecki 1990; Uthman et al. 1993). With
today’s VNS systems, stimulation is usually delivered at a frequency between
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major terminal and relay station of these fibres is the nucleus tractus
solitarius in the brainstem. From there, basic projections run to the
thalamus, hypothalamus, the amygdala, the infralimbic cortex and
neocortical structures.



20–30 Hz with stimulus amplitudes of 1–2 mA and a pulse width of 250–500 μs.
Commonly, it is automatically activated for 30 sec and deactivated for 
3–5 min. The stimulator can also be turned on and off by the patient using a
magnetic switch (Ben Menachem 2002).

Long-term VNS therapy results are reported to show a 35% reduction in
seizure frequency at 1 year, 44.3% at 2 years, and 44.1% at 3 years (Ben Men-
achem and French 2005; Nemeroff et al. 2006). The size of the subgroup of
patients with sustained seizure frequency reductions of 50% or greater was
23% at 3 months, 36.8% at 1 year, 43.2% at 2 years, and 42.7% at 3 years
(Salinsky et al. 1996; Morris III and Mueller 1999; DeGiorgio et al. 2000;
Spanaki et al. 2004). Long-term treatment was well tolerated, with continua-
tion rates of 96.7% at 1 year, 84.7% at 2 years, and 72.1% at 3 years (Morris
III and Mueller 1999; Spanaki et al. 2004).

Since 1988, far more than 30,000 patients have received VNS for the treat-
ment of medically refractory epilepsy, so it cannot be considered an unusual
procedure anymore, but it is still used almost exclusively for refractory
epilepsy patients (Ben Menachem 2002; Henry 2002). We will detail the rea-
sons for this, as well as the risks and benefits for patients, in Section 3.3.4.

VNS in treatment-resistant depression. The rationale for applying VNS ther-
apy in cases of treatment-resistant depression was based on several different
observations. Evidence first came from early observations of mood improve-
ment in patients with epilepsy who participated in early VNS studies
(Nemeroff et al. 2006). Following these initial observations, patients with
epilepsy were evaluated prospectively with standard depression symptom
severity rating scales, which revealed that VNS therapy was associated with
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Table 3.1: Summarised History of VNS

1883 Corning External (mechanical) stimulation of
vagus nerve stops epileptic seizures

1938 Balley & Bremer VNS leads to EEG synchronisation in cats

1951 Dell & Olson VNS influences thalamus in awake cats

1980 Mclean VNS evokes single activity in the cerebral
cortex

1985 Zabara VNS controls epileptic seizures in dogs

1988 Penry First human implantation of VNS

1997 FDA Clinical approval of VNS in epilepsy

1998 Rush et al. First clinical trial of VNS in depression

2005 FDA Clinical approval of VNS in depression



statistically significant improvements in mood that were not related to
reductions in seizure frequency (Elger et al. 2000; Harden et al. 2000; Hoppe
et al. 2001; Harden 2002). 

PET imaging during VNS therapy of epilepsy demonstrated reductions in
the metabolic activity of the amygdala, hippocampus, and cingulate gyrus
(Henry 2002; Nemeroff et al. 2006), all of which are anatomical structures
involved in regulating mood.

These studies and the role if anticonvulsant medications in mood disor-
ders, as well as neurochemical studies in both animals and humans that
involved VNS in alterations of monoamine concentration within the CNS
(Nemeroff et al. 2006) provided the background for studying whether VNS
might have antidepressant effects in treatment-resistant depression, culmi-
nating in the first implant for this indication in July 1998 at the Medical Uni-
versity of South Carolina in Charleston (Rush et al. 2000), a decade after the
first human epilepsy implant (Uthman et al. 1993). For current clinical
results see Section 3.3.4.

The molecular mechanisms of VNS are still unclear (George et al. 2000).
Noradrenaline concentrations in the amygdala have been found to be
increased after VNS. Similarily, brain-derived neurotrophic factor (BDNF)
was increased in the hippocampus, and GABA in the cerebrospinal fluid (see
Nemeroff et al. 2006 for review).

3.3 State-of-the-art & Trends

3.3.1 Hearing

Considering the quality of speech perception that can be achieved in
patients with cochlear implants today, it is worth to reflect the historical
scepticism and the rejection the pioneers in this field were confronted with
in the 1960s and early 1970s. Today, other implants are about to cross the
line from scientific research into medical practice, and the CI has become the
single most successful neuroelectronic interface for the restoration of a
human sensory pathway. The acceptance of the implant, both in the medical
and in the patient community is considerably higher than it was at the
beginning of its development (Gaines 2003; Hyde and Power 2006; Englert
2006). The ethical questions, raised most prominently by parents of children
in the deaf community, will be discussed later in this chapter.

New indications for the CI have arisen, e.g. in patients with otosclerosis
(Marshall et al. 2005; Quaranta et al. 2005). Especially by re-designing the
electrodes (softer, anatomically more appropriate) and by improvement of
the speech-encoding strategies ( Illg et al. 1999; Laszig 2000; Skinner et al.
2002b; Beynon et al. 2003; Ostroff et al. 2003; Laszig et al. 2004a; Rubinstein
2004; Bosco et al. 2005; Manrique et al. 2005), “open sentence speech percep-
tion”, i.e. the recognition of the meaning of sentences that were not part of a
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list previously given to the patient too read, without lip reading has been
improved to up to 70–80% (Illg et al. 1999; Nikolopoulos et al. 1999; Muller
et al. 2002; Skinner et al. 2002a; Calmels et al. 2004). The best results have
been achieved in children before the development of speech, resulting in a
trend to provide deaf children with a CI as early as in their first year of life
(Lesinski-Schiedat 2006; Waltzman and Roland 2005).

Because of the high quality of the hearing impression achieved with
today’s CI technology, most patients have their implant turned on continu-
ally during the day. Even bilateral implantation is now considered as it
appears to be of advantage with regard to speech understanding and the spa-
tial localisation of a sound source in the environment (Muller et al. 2002;
Helms et al. 2004; Laszig et al. 2004b; Das and Buchman 2005).

With new encoding strategies, researchers are now tackling a long-stand-
ing difficulty: the perception of music and complex sounds for CI patients.
Patients usually report a poor sound quality even if they have a good speech
understanding with implants featuring more than 20 channels (McDermott
2004):

(1) On average, implant users perceive rhythm about as well as listeners with nor-
mal hearing; (2) Even with technically sophisticated multiple-channel sound
processors, recognition of melodies, especially without rhythmic or verbal cues, is
poor, with performance at little better than chance levels for many implant users;
(3) Perception of timbre, which is usually evaluated by experimental procedures
that require subjects to identify musical instrument sounds, is generally unsatisfac-
tory; (4) Implant users tend to rate the quality of musical sounds as less pleasant
than listeners with normal hearing. (McDermott 2004)

It has been suggested that auditory training programmes devised specifi-
cally to provide implant users with structured musical listening experience
may improve the subjective acceptability of music heard through an implant.
Pitch perception might be improved by designing innovative sound proces-
sors that use both temporal and spatial patterns of electric stimulation more
effectively and precisely to overcome the inherent limitations of signal coding
in existing implant systems. If there is some usable, low-frequency acoustic
hearing left, for CI patients the perception of music is likely to be much better
with combined acoustic and electric stimulation (McDermott 2004).

Technologies for telemetric (wireless) testing and tuning of the implant
have been developed that allow remote checking of the response of individ-
ual electrode channels (Kiss et al. 2003; Battmer et al. 2004). With appropri-
ate tuning and training, speech perception can still improve even 5–10 years
after implantation (Beadle et al. 2005b). In fact, the CI today is so advanced
that some patients are fitted with a conventional hearing aid to improve
hearing remnants on the contralateral side (Holt et al. 2005; Luntz et al.
2005). In a manner of speaking, in these patients an artificial sensory chan-
nel “cooperates” with a severely impaired, but still functioning physiological
channel on the opposite side – a true “cyborg” scenario.
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What is more, there is research directed towards introducing a CI even
into a cochlea that is still working (<90dB residual hearing) in the lower fre-
quency range. This strategy attempts to preserve the residual hearing and
combine the CI with a hearing aid on the same side to improve speech per-
ception for individual patients (James et al. 2005; Muller and Helms 2005).

All these recent developments, along with additional improvements such
as longer battery life, suppression of environmental noise, whisper mode
and built-in telephone coil have led to a better social integration of the deaf
patients. A British study published in 2005 showed that 29 out of 30 patients
have used their implant with unimpaired sound perception quality, and only
few surgical revisions, for 10 to 14 years. All patients were socially integrated
and working or in higher education (4 undergraduate, 2 graduate students)
(Beadle et al. 2005a).

The Cochlear Corporation, market leader in the field of auditory
implants, is planning to launch fully implantable devices (including battery,
microphone and speech processor) in the near future (Cochlear Corp. 2005).
There will also be electrodes that directly connect to the hearing nerve
(Modiolus electrodes) in cases where the cochlea is either destroyed or oblit-
erated. Finally, electrodes that can deliver chemical substances or drugs to
keep the tissue-electrode interface clean have entered an experimental stage.
In the field of auditory brainstem implants there has not been a similar
improvement yet. Still, there are trends that need to be considered to under-
stand fully the technical possibilities and limitations of today’s technology
for accessing the brain stem with electrodes.

Up to now (2005) more than 400 patients with bilateral loss of hearing
nerve function have received an ABI. Even though the temporal resolution
and the dynamic features of the ABI are very similar to the cochlear implant
(Shannon 1989; Shannon and Otto 1990), the clinical results with respect to
speech comprehension did not meet early expectations and still do not sig-
nificantly exceed the performance of single channel CIs – except in patients
where the cause of deafness was not a tumour (Colletti and Shannon 2005).
However, lip reading is facilitated in most patients, male, female and chil-
dren’s voices can be distinguished, everyday sounds such as doorbells and
cars can be perceived and many patients return to their previous occupation.

Interestingly, speech understanding – if ever achieved by an ABI user –
may take longer to develop and may still improve even after some years
(Otto et al. 2002). About 10% of the patients are able to understand words
and short sentences on the telephone (Otto et al. 1997; Otto et al. 2002).

Because, for anatomical and physiological reasons, surface stimulation
may not reach a wide range of frequencies even with electrode carriers with
more than 20 channels, it has been attempted to access the tonotopic gradi-
ents of the cochlear nucleus by electrodes penetrating into the brainstem
(McCreery et al. 2000, Rosahl et al. 2001, Kuchta et al. 2004). However, the
results of the first clinical series, which started in 2004 with five patients
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implanted at the House Ear Institute in Los Angeles, were not significantly
better than those achieved by surface implants so far. Apparently, displace-
ment or damage to the cochlear nucleus plays an important role in the mal-
function of implants following tumour removal.

Sound is picked up by a microphone located behind the ear. A so-called
“speech processor” translates the acoustic information into a modulated
sequence of electrical stimuli that is percutaneously transmitted to the
implant. Surface or penetrating electrodes of the implant at the brainstem
interface with the cochlear nucleus – the physiological terminal of the
destroyed auditory nerve. From this point on, the “natural”, intact auditory
pathway takes over and conveys the information to the auditory cortex in the
temporal lobes. This is also implied by a series from Italy, which showed that
speech understanding is significantly better when the ABI is implanted in
patients who became deaf due to non-tumour causes (Colletti et al. 2001;
Colletti et al. 2002; Colletti et al. 2004; Colletti et al. 2005).

The conception that distorted brainstem anatomy may lead to a system-
atic implant failure led to the idea to position the electrodes at higher, non-
involved levels of the auditory pathway, e.g. in the midbrain (Lenarz et al.
2005) or even in the hearing cortex (Schulze et al. 2002; Ohl et al. 2003a).
There have been no clinical trials yet with such prostheses.
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3.3.2 Vision

In February 2002, the first patient received an epiretinal implant at the Keck
School of Medicine at the University of Southern California. After that five
more patients had implanted a single prosthesis in their “worse eye” by oph-
thalmologist Mark Humayun and his group, supported by (among others)
the Department of Energy and a Californian branch of the New York based
medical company “Second Sight”. Their data showed that all patients for
between 5 and 33 months were able to locate the position or count the num-
ber of high contrast objects with 74 to 99 percent accuracy. Furthermore,
they could discriminate simple shapes, i.e. figure out the spatial orientation
of a bar or the capital letter L with 61 to 80 percent accuracy (Humayun et al.
2005). Motion of light sources could also be detected by the patients. Similar
results were obtained by a multi-centre study, led by Richard (Hamburg,
Germany), with 19 out of 20 patients in acute tests of a retinal electrode
(Feucht et al. 2005). Humayun and “Second Sight” recently announced that
their 16-channel implant will be replaced by a 64-channel version in 2011.

The subretinal implant – a silicon chip 2 mm in diameter loaded with
5,000 photodiodes that is supposed to replace the retinal receptors and leave
the other layers of the retina for signal processing – has been implanted in six
patients from 2000 through 2002 by the American group under Chow. The
authors reported that “during follow-up that ranged from 6 to 18 months, all
ASRs (ASR stands for “Artificial Silicon Retina”) functioned electrically”. No
patient showed signs of implant rejection, infection, inflammation, erosion,
neovascularisation, retinal detachment, or migration. Visual function
improvements occurred in all patients and included unexpected improve-
ments in retinal areas distant from the implant” (Chow et al. 2004).
Although Chow and colleagues have implanted the chip in another twenty
patients since then, it is this latter part of their publication that continues to
raise doubts about the functionality of their device. It is also doubtful
whether the current generated by the photodiodes on the chip is sufficient to
excite any adjacent neuron at all.

A German group led by Zrenner has designed a subretinal implant fea-
turing an additional external power supply and a CMOS chip capable of
delivering the whole range of light intensity that is visible to man. Currently,
the subretinal implant of the Tübingen group contains 40x40 elements on a
3x3 mm chip. It is presumed to be capable of providing a spatial resolution
of 0.6 degrees, a visual field of about 12 degrees and a visual acuity of 0.1. A
clinical trial with eight blind patients is being prepared for this year.

Cortical visual implants have progressed to a point where discrimina-
tion of shapes and localisation of objects appears to be an achievable goal,
allowing for a rough orientation of the patient in the environment (Fer-
nandez et al. 2005). However, a variety of questions regarding biocompati-
bility, durability, safety and physiological signal processing remains to be
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solved before a cortical visual neuroprosthesis could be introduced into
clinical routine.

Active implants are now under development with the aim to multiplex
the stimulus output and allow remote functional assessment and adjustment
of the bioelectrical interface by telemetric means. While premature enthusi-
asm with respect to clinical applications has inspired false expectations in
the past, research in this field is now progressing more slowly and steadily.
Currently, most researchers anticipate that an implant will probably not fully
restore vision, but rather may allow a blind person to move freely in a famil-
iar environment, guided by visual perception of contours, outlines, and
shades of light. Combined with a partial restoration of reading capabilities,
this would result in a substantial improvement in the quality of life of a blind
patient.

3.3.3 Human-computer Interface (HCI)

Giving paralysed patients mental control of robotic limbs or communica-
tion devices has long been a challenge for those working to free such individ-
uals from their locked-in state. Until only a few years ago, extracting signals
directly from the brain to control robotic devices has been a science fiction
motif. In 1999, John Chapin’s research group at the University of Philadel-
phia succeeded in using simultaneous recordings from large ensembles of
neurons to control an external robot arm online in real time (Chapin et al.
1999). The researchers had trained rats with microelectrodes implanted in
the cerebral cortex to press a lever to obtain water. Special software was
designed that used mathematical transformations, including neural net-
works, to convert multineuron signals into “neuronal population functions”
(or “population vectors”) that accurately predicted lever trajectory. These
functions were electronically converted into real-time signals to control a
robot arm that also pulled the lever to release water. When this robot arm
was switched on, 4 of 6 animals (those with > 25 neurons from which task-
related activity could be derived) routinely “used” brain-derived signals to
position the robot arm and obtain water. With continued training in this
“neurorobotic” mode, at times the animals did not even actually carry out
movement to pull the lever anymore, but “relied” completely on their brain
signals and the robotic arm to supply water. At the same laboratory it was
shown that it is also possible to use electrical brain stimulation to deliver
“virtual” tactile cues and rewards to freely roaming rats to remotely instruct
the animals to navigate through complex mazes and natural environments
they have never visited before (Talwar et al. 2002).

After John P. Donoghue (Brown University, Rhode Island) (Donoghue
2002) had created a BCI by implanting electrodes in monkey brains to con-
trol the movement of a cursor on a computer screen, Miguel Nicolelis’ team
at Duke University in North Carolina took the control of robotic devices “by
thought alone” to the next level by transmitting signals from a primate’s
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motor cortex over a distance of 600 miles to an artificial arm (Nicolelis 2001;
Donoghue 2002; Nicolelis and Chapin 2002; Nicolelis 2003). Andrew
Schwartz from the University of Pittsburgh trained a monkey to feed himself
by a robotic hand operated by the animal’s electrical brain activity (Schwartz
2004).

From the Graz BCI group led by Gert Pfurtscheller we know that non-
invasively derived brain activity can be transferred through amplifiers and
leads to the muscles in the paralysed arm of a patient (Functional Electric
Stimulation = FES), bypassing the damaged neuronal pathways (Pfurt -
scheller et al. 2003b). As a consequence of these very rapid developments,
within a few years the first paralysed patients have been implanted with elec-
trode arrays in their motor cortex, starting June 2004 at Duke University
with a project funded by the central research and development organisation
for the U.S. Department of Defence, the Defence Advanced Research Proj-
ects Agency (DARPA) with $26 million. Beyond treatment of paralysed
patients, the project seeks to develop new technologies for augmenting
human performance by accessing the brain in real time and integrating the
information into external devices.

The physiological basis of BMI, electrical potentials derived from the
brain, can be varied. EEG electrodes, which are attached to the scalp and pick
up local field potentials (Mehring et al. 2003), slow brain activity (Bir-
baumer et al. 2000) or changes in rhythmic EEG activity (Pfurtscheller et al.
2003a; Fabiani et al. 2004), can be used as an alternative to invasive elec-
trodes placed on the surface of the brain or penetrating into brain tissue. The
advantage of invasive BMIs is that they utilise localised and fast neuronal
electrical activity – action potentials – lasting only about 1 millisecond. With
these implants, quadriplegic patients are enabled to control a computer cur-
sor fast and very precise, a result that had previously been achieved in mon-
key experiments (Donoghue 2002).

Recently, an interdisciplinary group has published on the performance of
the first patient implanted at the Duke University with a 96-electrode array
penetrating into the so-called “arm knob”, an area in the brain’s motor cortex
that controls movement of the arm and the hand (Hochberg et al. 2006). The
25-year-old male patient had sustained a knife wound in 2001 that had com-
pletely transected his spinal cord at a higher cervical (C3-C4) level, resulting
in complete tetraplegia. With the electrical brain activity generated by
intended hand movements and the interface, which has also been called a
“neuromotor prosthesis” (NMP), he underwent almost 60 recording ses-
sions during nine months. Special decoders allow the patient to open simu-
lated e-mail and operate devices such as a television set, even while convers-
ing. He can also open and close a prosthetic hand, and perform simple
actions with a multi-jointed robotic arm.

At this point, it appears that a market has emerged for BCIs, BMIs and
their components. The company involved in the clinical trials at Duke Uni-
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versity – Cyberkinetics, Inc. – is planning to develop a commercially avail-
able system (“BrainGate”) in the near future. With the cooperation of a Ger-
man company, active implants are being developed that are supposed to
allow wireless transmission of signals, so the implanted subjects could be
free of external wires and move around while they turn their thoughts into
mechanical actions. 

Another U.S. company (Neural Signals, Inc.), together with a research
group from Atlanta, follows a “semi-invasive” strategy based on cone-shaped
glass electrodes that are coated with biochemicals extracted from the
patient’s knees to stimulate nerve growth with gold wire electrode leads.
These electrodes are placed on the surface of the brain, but neural processes
(axons) can grow into the cones to form connections with the gold wires.
This BCI has also been applied to patients who were able to control com-
puter cursors by electrical brain activity generated during imagined move-
ments (Friehs et al. 2004).

Medical indications for therapeutic application of a motor BMI include
movement disorders, more specifically brain or spinal cord injury, cerebral
palsy, stroke, and the degenerative disorders amyotrophic lateral sclerosis,
multiple sclerosis, muscular dystrophy – generally disorders, where patients
have lost the ability to perform motor tasks due to loss of function either
after brain lesions or lesions to spinal motor neurons (Friehs et al. 2004).

A brain-machine interface could help these patients – after a period of
training – to move artificial limbs by thinking about moving them or even to
regain (limited) control of there own muscles. The number of patients who
might benefit from such a device is hard to estimate. Just for spinal cord
injuries, there is a population of about 30,000 patients in Germany alone for
whom a BMI could be a therapeutic option. This figure would translate into
more than 100,000 patients in the United States. Market interests may soon
become a factor that could propel research just as effectively as it has in
cochlear implantation for the restoration of hearing.

Now that there are a number of reliable interfaces between neural tissue
and electrodes in both clinical routine (see Chapter 4) and research, natu-
rally there are also efforts to take up Delgado’s early experiments from the
1960s and 1970s and to develop devices for electrical stimulation of very
specific areas in the brain. While these experiments continue to cause public
concern because of their potential for abuse (see discussion on ethical issues
below), practical considerations come into play from very different direc-
tions:

Rats guided by electrical stimulation can already be made to run, climb,
jump or turn left and right through microprobes the width of a hair,
implanted in their brains. Stimuli are transmitted from a computer to the
rat’s brain via a radio receiver strapped to its back. One electrode stimulates
the “feelgood” centre of the rat’s brain, two other electrodes activate the cere-
bral regions which process signals from its left and right whiskers (Talwar et
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al. 2002). Those remote-controlled “robot rats” (Nicolelis 2002) could per-
haps help to find earthquake victims.

3.3.4 Vagal Nerve Stimulation (VNS)

Compared to the latest anti-epileptic drugs, VNS therapy in epileptic
patients has shown similar efficacy in clinical trials and the long-term results
are even more positive, with continued improvement in seizure reduction
for up to two years (Ben Menachem 2002; Ben Menachem and French 2005).

Still, VNS has not been generally accepted for use as a first line or even
second line therapy because it is a surgical procedure. Moreover, the safety of
MRI examinations, especially in 3Tesla scanners which may be needed in
these patients in the course of the disease has not yet been established.

The side effects of VNS are totally different from those seen with
antiepileptic medication. There have been no pharmacological interactions,
cognitive or sedative side effects reported in any age group. Side effects are
restricted to local irritation, hoarseness, coughing and, in a small number of
patients, swallowing difficulties when the stimulator is on. The latter compli-
cation tends to disappear over time. Since stimulation is delivered automati-
cally, patient compliance is guaranteed. The cost of the currently available
“VNS Therapy System” (Cyberonics Inc.), when spread out over an average
battery life of eight years, is reported to be less than the cost of using a new
anti-epileptic drug over an eight-year period, and if frequent hospital stays
due to seizures can be avoided, there might even be real cost savings with the
system (Ben Menachem and French 2005).

With respect to the treatment of depression, Nemeroff et al. recently
commented on the current situation in anti-depressant treatment:

Considerable strides have been made over the past 2 decades in the development of
safe and efficacious antidepressants. Although truly novel therapies with mecha-
nisms other than monoamine neurotransmitter reuptake inhibition represent an
active area of investigation, they are years away from being clinically available.
Unfortunately, up to 50% of patients with depression do not achieve remission
with currently available treatments in short-term (i.e., 6–8 weeks), double-blind,
clinical trials. (Nemeroff et al. 2006)

In this situation, new treatment methods were desperately needed for a
disorder as common as depression. In Section 2.4 we have already sketched
the rationale for including vagus nerve stimulation in the treatment plan.
The first clinical trial, an acute (3-months period) open-label study with
patients resistant to usual treatment, started at Baylor College (North Car-
olina, USA) in 1998, showed promising results (Rush et al. 2000; Nahas et al.
2005). A naturalistic follow-up study carried out by the same group with
prolonged stimulation for one year confirmed these results, showing a (not
statistically significant!) sustained response rate of 40% (12 of 30 patients) to
46% (13/28) and a significantly increased remission rate over the acute trial
of 17% (5/30) to 29% (8/28). Moreover, significant improvements in func-
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tion between acute study exit and the 1-year follow-up assessment as meas-
ured by the Medical Outcomes Study Short Form-36 were observed (Rush et
al. 2005b).

Other studies, also combining VNS and treatment as usual (TAU), con-
firmed an improved long-term outcome of this combination over the usual
treatment alone (George et al. 2005; Nahas et al. 2005). It was concluded that
longer-term vagus nerve stimulation treatment was associated with sus-
tained symptomatic benefit and sustained or enhanced functional status.

However, a 10-week acute, randomised, controlled, masked trial compar-
ing adjunctive VNS with sham treatment in 235 outpatients with nonpsy-
chotic major depressive disorder (n = 210) or nonpsychotic, depressed
phase, bipolar disorder (n = 25) at Baylor College failed to yield definitive
evidence of short-term efficacy for adjunctive VNS in treatment-resistant
depression. Effects of VNS + TAU were compared to Sham + TAU. In this
study, medication was kept stable.

Response rates (>/=50% reduction from baseline) on a 24-item rating
scale (Hamilton Rating Scale for Depression) were 15.2% for the active (n =
112) and 10.0% for the sham (n = 110) group. With a secondary outcome
scale, based on self-report of the patients (Inventory of Depressive Sympto-
matology, IDS), response rates were 17.0% for active VNS and 7.3% for
sham. VNS was well tolerated: Only 1% of the patients (3/235) left the study
because of adverse events (Rush et al. 2005a). These ambiguous results show
that there is a definite need for further research in this field – especially with
respect to the mode and mechanisms of vagal nerve electrical stimulation.

At present, the delivery of VNS involves a surgical procedure that includes
exposure of the carotid artery. Apart from cosmetic issues, MRI scanning
options are restricted. In both epilepsy and depression, some patients will
receive little to no benefit, despite having had surgery.

If ways were found to deliver VNS less invasively, or if it could be pre-
dicted which patients will benefit of the clinical applications, VNS would
probably be used more widely. Preliminary attempts at stimulating the vagus
nerve using a transcranial magnetic stimulator (TMS) have not been suc-
cessful, partly because it the difficulty of finding reliable indicators to con-
firm that the TMS has activated the vagus (George et al. 2000). Another pos-
sibility might be to develop a temporary percutaneous method of stimula-
tion (George et al. 2000) to test in advance whether a patient would benefit
from an implant. 

A PET study with epilepsy patients found that increased blood flow in the
right and left thalamus during the initial VNS stimulation correlated with
decreased seizures over the next few weeks (Henry 2002). This suggests that,
if ways can be found for the transcutaneous stimulation of the vagus, func-
tional imaging may help to select the patients most likely to benefit from this
therapy.
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It is also not clear yet if different fibre systems are involved in the different
effects of VNS. Stimulation can be delivered at different amplitudes, fre-
quencies and with different pulse widths, and at various duty cycles
(ON/OFF time). It would appear that if stimulation parameters are varied
from those commonly used for epilepsy (or depression), VNS might produce
different CNS effects (George et al. 2000).

Apart from epilepsy and depression, ongoing research indicates that clin-
ical indications may broaden in the future. Potential application of VNS for
anxiety, cognitive enhancement in neurodegenerative diseases like
Alzheimer’s, migraines (Groves and Brown 2005), and the mediation of high
blood pressure (Rosahl 2006) are currently under investigation.

3.4 Current Limitations, Possible Solutions and 
Enhancement Technologies

Linking the human nervous system and brain directly to a com-
puter opens up innumerable possibilities, not only in the future
world of medicine, but also as a potential way of technically evolv-
ing all humans. This, however, presents something of an ethical
problem. Nevertheless, the only way to actually find out what is
realistically possible and what is not is to carry out practical exper-
imentation using implant technology and to witness the results.

Ken Warwick (Warwick 2005)

Implants have a general disadvantage over other methods employed to
restore or even enhance neural function: they involve a more or less invasive
surgical procedure. Still, their development has been pursued with consider-
able perseverance for a number of important reasons, which we have to keep
in mind when wondering why anybody would seriously consider surgical
connection of artificial devices to the human brain: Neural implants

– can restore neural function where all other methods fail (e.g. CI, ABI,
retinal implant),

– can function continuously without the implantee having to pay any
attention to them or having to interrupt or alter his or her normal behav-
iour,

– can be completely hidden under the skin, invisible to others,
– can be turned off easily,
– can be recharged without having to remove the implant.

To judge the actual weight of these advantages, we ought to take a closer
look at the current limitations in the field of central neural implants. While
auditory implants have been improved considerable over the last 40 years,
and visual implants appear on the clinical horizon, there are still no prosthe-
ses for the restoration of the sense of taste, smell and touch yet. The latter has
already been addressed (Sampaio et al. 2001, Tyler et al. 2003; Krupa et al.
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2004, Rita 2004) and – in combination with motor prosthesis – the bionic
arm is no longer pure fiction as encountered in Schwarzenegger movies.

The first limitation affecting all sensory implants today is that they con-
tact the neural tissue with a relatively small number of electrodes as com-
pared to the multitude of neurons involved in the sensory pathways. Larger
electrode arrays are currently under investigation for implantation in the
visual cortex (Normann et al. 2001; Fernandez et al. 2005). However, the
more electrodes become available on a small space, the more cross channel
interaction is to be expected, possibly leading to a deterioration of the per-
formance of the implant.

Second, implants today are placed in sensory pathways that have been
severed before. With a lesion in the central nervous system there usually is
little chance of natural regeneration. To the contrary, other elements in the
severed pathway degenerate, too, when not in use. An early station in the
auditory pathway for instance, the spiral ganglion, may lose as many as 75%
of its cells when the hearing nerve is severed. The same is true for the periph-
eral sensory and motor elements one a peripheral nerve is cut off. Degenera-
tion may be delayed by delivering protective substances or continuous elec-
trical stimulation to the structures at risk of degeneration. There are also
attempts to place implants at a higher level in the sensory pathway (e.g. the
colliculus inferior or the hearing cortex in the auditory path) where degener-
ation after nerve injury is minimal.

Third, the electrodes contacting the neural tissue are prone to rejection
and degradation. They may also damage the neural tissue they are supposed
to stimulate. Therefore, researchers are looking into ways of coating of the
materials in vitro, either with epithelial cell layers or with non-degradable
surface layers.

Fourth, the neural interfacing of electrodes is still far from mimicking the
anatomical and physiological connections in a neural network. To improve
the performance of auditory brainstem implants, for instance, it may be of
advantage to place the electrodes as close to their neural target structures.

This is the principle behind current research with penetrating brainstem
electrodes for the cochlear nucleus (Schindler 1999; McCreery et al. 2000;
Rosahl et al. 2001; Rosahl 2004).

From the perspective of today’s technology, however, it is hard to see how
the electrochemical basis of thousands of synapses can be replaced by an elec-
tronic system. It might not be reasonable at this point even to try to “rebuild”,
completely, a synaptic network. To restore sensory pathways, “bioinspired”
systems in hearing and visual prostheses (Fernandez 2000; Fernandez 2002,
Fernandez et al. 2005) partially mimic the function of biological receptors
and sensor cells by “translating” signal received from the environment into
physiologically “acceptable” electrical stimulation patterns that can be relayed
to neurons in the remaining intact part of sensory pathway information via
electrode arrays. At that point the intact portion of the central nervous system
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takes over to process this information further in its usual way. To improve the
performance of a sensory implant, one therefore has to improve the way the
information is delivered to the first intact neurons. Ideally, the implant would
have to excite and inhibit these neurons in a pattern identical to the physio-
logical paragon. This would involve several thousand electrode contacts in a
volume of a few cubic millimeters – a setup that is unlikely ever to be realised.
Alternatively, the (electrical) input/output functions of a group of neurons
may be simulated, so that an array of electrodes connected to neuronal tissue
on one side and a signal processor on the other would just have to deliver
stimuli in a charge pattern that equals the one that is present in a given group
of neurons at a given time in response to a given environmental stimulus.
This is, basically, where research and clinical application stands today. It
remains to be seen to what extent it will be possible with these systems to
completely restore normal sensory pathways by neuroelectronic interfaces.
However, the better these interfaces become, the more one could imagine that
electronic connections to the brain that allow contacting biological structures
involved in memory formation and higher cortical functions can be estab-
lished one day – be it merely by modulating the amount of neurotransmitters
in a specific area of the cerebral cortex or in a functionally specific neuronal
network. Improvement of these functions would be particularly welcome for
patients with neurodegenerative disorders like Alzheimer’s disease – but if
there were ever a very low-risk way to extend human memory capacity by
directly connecting it to artificial devices with a, it is hard to see how healthy
people too would not want to take advantage of such a possibility (see section
on possible solutions below). 

As of today, technology has not advanced that far and there are no such
devices on the horizon yet. In a functional retina implant, for instance,
colour vision would not be possible since all visual information is converted
into a grey scale. Also, the understanding of speech and the perception of
music with any multi-channel implant of today’s technological generation
connecting to a secondary or tertiary neuron of the auditory pathway will
probably remain rudimentary, as has already been demonstrated in auditory
brainstem implants.

Stimulation that is purely based on electrical impulses is further limited
by the refractory properties of neurons, which respond only to a limited
number of impulses per time interval. Perhaps one of the most important
limitations in research on sensory implants is, however, that their efficacy
can ultimately only be tested in humans. On the other hand, it is exactly this
consideration that also poses a temptation that researchers could not always
resist in the past. As soon as commercial interests will be involved, ethical
dams may well be in danger of breaking (see discussion on ethical issues
below). Such interests may arise in particular with the development of
devices that could not only restore severed sensory function, but computer-
enhance human capabilities.
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For Human Machine Interfaces, particularly for the control of artificial
limbs, crucial limiting factors are the spatial and temporal resolution of the
electrical brain activity that reflects the ongoing neuronal activity, as well as
the speed and accuracy of three-dimensional movements to be performed in
response to these brain signals. Also, sensory (haptic) feedback from pros-
thetic arms can not be provided yet, and motor functions are restricted to
very basic movements so far.

Size, biocompatibility, durability, and energy supply are basic problems
for all neuroelectronic implants, but considering recent developments, these
do not appear to remain critical in the long run. It is still not possible to con-
nect more complex brain structures such as the hippocampus – a formation
of neural tissue in the temporal lobe involved in memory formation and
retrieval – or speech centres with electronic circuitry, although research
studies in that direction are currently under way (Iatrou et al. 1999; Alataris
et al. 2000; Gholmieh et al. 2002; Gholmieh et al. 2004) and will be dealt with
later in this section.

Scientists have adopted several strategies to overcome these present limita-
tions. Some of such strategies will be summarised briefly in the next section
to provide an understanding of current top-of-the-line research in this field.

Possible solutions. Speed as a limiting factor in the performance of BCIs can
be increased even without manipulating the interface itself, just by “tuning”
the output functions on the technical part. For instance, with a pointing
device or a virtual keyboard connected to a BCI, it may be possible to predict
an intended target from an early anticipated trajectory and to place the cur-
sor or pointer at the predicted endpoint. Recent research has indicated that
with such a higher performance 96-electrode BCI it is possible to design a
fast and accurate key selection system with a speed of 6.5 bits per second or
approximately 15 words per minute(Santhanam et al. 2006).

When considering improvement of the quality of complete neural-elec-
tronic interfaces, researchers currently employ two different approaches. The
first approach is to obtain more information on the structural organisation
and the working principles of neuronal networks and their function, as has
recently been demonstrated for the mechanisms of grasping and movement
intention (Carpenter 2002; Cattaneo et al. 2005; Fogassi and Luppino 2005).
Another example in that line has inspired much enthusiasm in the scientific
community. The experiment, conducted by researchers at the University of
California in Berkeley, involved neuronal signals from 117 neurons in a relay
station of the visual pathway close to the thalamus (lateral geniculate gan-
glion, LGL) in a cat. The LGL is connected directly to the cat’s eyes via the
optic nerve. Each of its cells is programmed to respond to certain features in
the cat’s field of view. Some cells “fire” when they record an edge in the cat’s
vision, others when they see lines or different patterns at certain angles.
Using a technique the researchers describe as a “linear decoding” to recon-
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struct an image from their data, they saw natural scenes with recognisable
moving objects (Stanley et al. 1999). Research at the same laboratory also
demonstrated that it is possible to map non-linear neuronal responses to
visual stimuli in the visual cortex (Lau et al. 2002). Knowledge on these
response characteristics can be applied to identify the major input/output
pathways of a specific functional pathway in the brain.

Frank Ohl of the Leibniz Institute for Neurobiology has extensively stud-
ied the functional organisation of the auditory cortex in gerbils. His research
group recorded electrical brain activity in response to rising and falling
“tones”. When the auditory cortex itself was stimulated with a similar electri-
cal signal, the animals were able to discriminate rising and falling tones cre-
ated by direct electrical stimulation in the absence of any sound presentation
(Ohl et al. 2001). 

The second approach actually builds upon the former by attempting to
model neurobiological structures that have already been extensively studied
before (“morphing”). One example is the recent development of an artificial
retina. “Visio1”, a silicon-based microchip that includes 3600 output “cells”
simulating the response characteristics to light stimulation of the four major
clusters of retinal ganglion cells, was designed and built at the University of
Pennsylvania in 2001. With their axonal processes, these cells account for
90% of the fibres of the optic nerve (Zaghloul and Boahen 2004a; Zaghloul
and Boahen 2004b). The “neuromorphic” chip needs only 60mW electrical
power – one thousandth of the power required by a regular PC. This chip
may pave the way to a complete ocular prosthesis, including camera, proces-
sor, and stimulator.

In a similar way, “neural morphing” may be employed to simulate the
input/output-functions of other neuronal networks, such as the auditory
system, without the need to adhere strictly to the biological principles
realised within a neuronal network. It has been demonstrated that the tone
pitch gradients of the cochlear nucleus – an assembly of neurons in the brain
stem – can be accessed through electrical stimulation with microelectrodes
on the brain’s surface (McCreery et al. 1998; McCreery et al. 2000). Similarly,
more complex brain circuits and functions may be accessible for establishing
a “dialogue” between a computer and the brain in the future (Ohl et al. 2000,
Ohl et al. 2003a).

One of the most ambitious projects in this respect combines methods of
computational neuroscience with computer engineering to “morph” func-
tions of the hippocampus with computer hardware and software. Theodore
Berger, a professor of biomedical engineering at the University of Southern
California, and his team succeeded in simulating some basic non-linear
functions of this complex structure with computer equipment (Gholmieh et
al. 2001; Chauvet and Berger 2002; Gholmieh et al. 2004; Berger et al. 2005).
Their ultimate goal is an “artificial hippocampus” that could restore or even
enhance memory.
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Unlike devices such as cochlear implants, which merely stimulate brain
activity, this chip implant would have to perform the same processes as the
damaged part of the brain it is replacing. It would have to receive input from
the brain and to deliver its output to the brain. At present, it is hard to see
how such an interface could be established. Also, human memory is not
static. It is based on continuous changes in the efficacy and qualities of cellu-
lar and molecular processes, so the implant device may need to adapt to such
changes. Considering the complexity of the task, it will probably be a long
way from Berger’s initial results to the actual re-establishment of lost mem-
ory function, not to mention enhancement of memory in perfectly healthy
people.

In the meantime, clinical applications of electrical brain stimulation have
gained world-wide acceptance in the treatment of movement disorders.
Indications have been extended and Medtronic Inc., the major manufacturer
of such implants, uses its products in clinical tests to pulse the thalamus for
the treatment of epilepsy; another region of the deep brain to treat
migraines, depression, and obsessive-compulsive disorder; the hypoglossal
nerve in the neck to treat sleep apnea; the sacral nerve to treat bowel disor-
ders; and the stomach to treat obesity. Parallel to the efforts of modelling and
duplicating neural networks, efforts are underway to establish improved
connections between electrodes and neurons.

Microtechnology now allows the electrodes to be miniaturised, and their
active surface can be enlarged by laser treatment. Coating of the electrodes
with growth factors appears to improve the electrical contact to the neural
structures, and conductive tarnish with nanoparticles reduces the break-
down of electrodes by living tissue. Neurons cultured on nanofibres develop
neurite extensions and the artificial material counteract astrocytic scar for-
mation, at the same time (McKenzie et al. 2004; Webster 2004). Also, neural
cells can be grown onto silicon chips, contact them, and promote fibre
growth connecting the implant to the nervous system.

Neural implants capable of communicating with the nervous system on a
chemical rather than electrical basis (electro-osmosis) are being developed
at the University of Stanford. Such “microfluidic” chips can serve both as
neural prosthesis (artificial retina) and focal drug delivery systems. The way
they are set up is a combination of electronic implants as described earlier,
with more or less mechanical actuators capable of releasing a variety of dif-
ferent chemicals, e.g. neurotransmitters or drugs, in a very small volume of
biological tissue. Medication could be delivered topically through micro-
pumps implanted over the cerebral cortex where it is released in response to
intracortically detected changes in the electroencephalogram (EEG) that
may predict an incipient seizure in epileptic patients.

To prevent a generalised seizure it may also be possible to stimulate elec-
trically a cortical brain area upon EEG changes – in fact, a system with eight
electrodes connecting to “hot spots” of epileptic activity has already been
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implanted at Rush University in Chicago in 2004 (NeuroPace Inc., Mountain
View, California, USA) (Worrell et al. 2005). For these purposes, passive
implants will be replaced by active ones that have microprocessors con-
nected to the implanted unit or even directly adjacent to the electrodes.

Enhancement

Although implants resulting in enhancement are not part of
today’s clinical reality, they are a realistic future option for which
we should be ethically prepared.

Sven Ove Hansson14

While current technology with neural implants based on electrode (or elec-
tro-osmotic) – tissue interfaces may be of help for patients to overcome a
severe neurological impairment, their potential to damage normal tissue has
so far prevented application in healthy persons, with a few exceptions involv-
ing human self-experimentation (Warwick 2002; Warwick et al. 2003; War-
wick 2005).

However, as efficient electrical and microfluidic implants become avail-
able, the next step after therapy may be enhancement. The definition of the
term “enhancement” is not unequivocal. Hall refers to neuroenhancement as
“the use of drugs or other interventions to modify brain processes with the
aim of enhancing memory, mood and attention in people who are not
impaired by illness or disorder” (Hall 2004). This definition, however, does
not cover sensory and motor enhancement with neural electronics. More-
over, neural implants (as opposed to drugs) would not necessarily have to
“modify brain processes” to improve human performance. They would
rather build on the normal function, and access input and output, of per se
unmodified neuronal networks. In this context, a “modification” of brain
function would rather appear to be a side effect of such an implant.

The Council on Bioethics to the U.S. President offers a different defini-
tion by stating that “‘enhancement’, by contrast (to therapy), is the directed
use of biotechnological power to alter, by direct intervention, not disease
processes but the ‘normal’ workings of the human body and psyche, to aug-
ment or improve their native capacities and performances” – only to ques-
tion this definition later on and dismiss the whole concept of enhancement
as being “finally inadequate to the moral analysis” (PCB 2003). Indeed, mak-
ing a distinction between “therapy” and “enhancement” may be problematic
as long as one does not limit the latter term to “non-therapeutic enhance-
ment”, i.e. enhancement of healthy persons. For this chapter, we will stick
with this distinction for the sake of simplicity, and add some clarification on
its uses and interpretation whenever necessary. We will therefore go along
with the terminology laid down by Eric Juengst and Erik Parens in 1998 and
apply the term enhancement to characterise “interventions designed to
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improve human form or functioning beyond what is necessary to sustain or
restore good health” (Parens 1995a; Juengst 1998). This concept will also
require us to lead the ethical discussion of the concept of enhancement on at
least two different levels: the individual level (including the ethics of self-
improvement), and the societal level (including the goals of medicine and
the goals of society).

As opposed to psychopharmacology (see Chapter 1), there is no method
of enhancement by neural implants that is already in use, although techno-
logically, as one can see from the recent developments in the field described
above, it would be possible today: Artificial limbs can be controlled even
with non-invasive Human Machine Interfaces “by thought alone”; non-ver-
bal, invisible communication can be achieved with Human Computer Inter-
faces; and by electrical stimulation of specific areas in the brain, mood can
be altered and confidence be boosted. One of the reasons why such direct
brain-computer interfaces are not yet being considered in normal humans is
that these technologies still require a more or less invasive approach and rel-
atively coarse arrays of electrodes implanted inside the human central nerv-
ous system.

With the improvement of telemetric stimulation, avoiding the necessity
of a direct electrode-tissue contact, sensory enhancement may be not so far-
fetched an idea anymore. While some sensory enhancements do not have to
involve invasive approaches at all (like ultrasound hearing or infrared
vision) and will only be accepted in form of implants if they are absolutely
safe, any effective cognitive or memory enhancement may be a different
story both in terms of its technical establishment and of the acceptance of
involved risks.

An important issue will be the reversibility of such an enhancement. Elec-
trical stimulation can be interrupted at any given time by the implanted per-
son him- or herself, provided that the stimulation has not led to side effects
that make it impossible for the carrier of the implant to use the appropriate
external switch.

Another issue that will have its part in the discussion is intention. With
every new step in the development of technologies, there will be a potential
for abuse. To many, enhancement by connecting electronic devices to the
human body and brain will appear, at least prima facie, morally suspect.
Others have argued that these technologies offer an opportunity to make life
even more worth living by getting smarter, being happier, living longer –
provided that society would respond democratically to the implicit social
challenges (Hughes 2004).
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3.5 Ethical Implications

3.5.1 Treatment

Initially people thought heart transplants were an abomination
because they assumed that having the heart you were born with
was an important part of who you are.

Joel Anderson15

Any organ that a nerve can influence – that is every organ in the
body – can be affected using this technology.

Ali Rezai16

Although the borderline between repair and enhancement is not a strict one,
the concept of “normal” is not precise, and the definition of “health” a mat-
ter of ongoing debate, we attempt to address these problematic fields in this
section since there are important ethical issues involved, both on the indi-
vidual and the societal level. With respect to central neural implants, once we
have defined a measure as “treatment” or “prevention”, the measure can usu-
ally be regarded as legitimate.

The major ethical issues involved in central neural implantation as a
treatment, therefore, are not exactly new and mainly relate to the risk-bene-
fit-cost complex as well as the availability complex. Leaving aside the imprac-
ticable WHO definition of health as a “state of complete physical, mental,
and social well-being”, we will rather go along with a moderate version of
Norman Daniels “Normal Function Model” (Daniels 2000), according to
which disease and disability are “departures from species-typical normal
functional organization or functioning”, always being aware that “normality”
is a rather undefined concept when it comes to human beings (Parens 1998)
and raises the issue of “diversity” at the same time. In this context, “health”
would be referred to as the absence of disease, and the goal of health care
would be to prevent, maintain, restore and compensate for loss of function.
In more general (and more problematic) terms, the goal of medicine would
be to provide people with “normal” function (within a range of diversity) so
they have “equal” opportunities to pursue their life plans.

While there is little question that the basic neural prostheses in clinical
use today, such as the cochlear implant, are beneficial to their users and that
these benefits by far outweigh the risk involved, this does not exempt future
implant technologies for the central nervous system from an extremely thor-
ough risk assessment.

Beyond the surgical risks involved in the procedures (damage to healthy
structures, infection, etc.), there are at least three major reasons for concern
with direct interfaces to the central nervous system: Firstly, there may be

3.5 Ethical Implications 149

15 Ethicist at Washington University St. Louis – http://www.newscientist.com/
article.ns?id=dn3488, accessed on December 12th, 2006.

16 Director of the Department of Functional Neurosurgery, Cleveland Clinic.



direct interference with higher nervous functions. The more central the elec-
trodes are placed in the nervous system, the higher the amount of informa-
tion processing that occurs at the specific level.

A simple example is the hearing system. The most peripheral prosthesis
for the hearing system would be a hearing aid placed behind the ear to
amplify the incoming sound from the environment. One would not suspect
any specific peril for the bearer of such a hearing aid to have his personality
transformed in one way or the other. At most, the restoration of his hearing
might make him return to some of his former habits with respect to social
life that have been impaired by hearing loss. When electrodes are placed at
the level of the cochlea – the neural signal processor in the inner ear that
transforms sound into electrical activity which is passed on to the brain –
there is also little cause for concern, since the connection of the cochlea is
limited to the hearing nerve, a purely conductive neural structure. If the
nerve is damaged, too, and the electrodes of an implant have to be placed at
the level of the brainstem to partially restore hearing for a person, the picture
begins to change. The electric stimulation of such an “auditory brainstem
implant” is targeted at the second neuron of the hearing pathway – the
cochlear nucleus. This is a structure of a few millimetres in size, located at
the periphery of the brainstem. It is surrounded by other densely packed
neural systems which supply the somatosensory system (sensation of touch,
temperature, vibration, pain etc.), the balance system, the so-called “reticular
formation” – a neural system concerned with sleep, general arousal and
states of consciousness – and others. Because of the spread of electricity
occurring at all conductive layers, including the coverings of the brain (pia
mater)26, surface electrodes placed over the cochlear nucleus may stimulate
other neural systems as a side effect. Consequently, users of an Auditory
Brainstem Implant (ABI) have reported sensations of vibration of their
whole body, tingling in the legs and vertigo when their implants were
switched on for the first time (Laszig et al. 1997; Matthies et al. 2000; Otto et
al. 2002).

Because of non-satisfactory results of surface implants at the brainstem,
needle-shaped microelectrodes have been devised which penetrate the
brainstem to reach deeper parts of the cochlear nucleus (McCreery et al.
2000; Rosahl et al. 2001). Electrodes for higher centres in the brainstem
(inferior colliculus) are being developed (Rosahl et al. 2004) and a group of
neuroscientists conducted a series of experiments to electrically stimulate
the auditory cortex in gerbils with an 18-channel implant (Ohl et a. 2003a;
Ohl et al. 2003b).

In humans these areas are related to speech perception, and they are
located in close proximity to brain centres responsible for memory, social
behaviour, language processing and spatial orientation. These areas also vary
considerably in location, may overlap be hard to pinpoint even with func-
tional imaging. An attempt to place any kind of electrically active implant at
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a cortical site concerned with speech perception is likely to produce side
effects related to other cortical functions.

Secondly, electrical stimulation of neural structures does not just cause
electrical signals to travel from one end of the line to the other, similar to
making a phone call (see Section 3.1). Neurons along their neuritic processes
receive thousands of messages from other neurons at the chemical interfaces
– the synapses – and their axonal processes in turn make such contacts with
yet other neurons. In this way sophisticated networks are built, in which
synaptic transmission at one point can cause “synaptic spread” to areas in
the brain that are not primarily intended as a target of stimulation.

The neurosciences have studied precisely the mechanisms involved in
coordination of this spread and labelled them forward activation, lateral
inhibition, backward masking or afferent feedback, to name only a few. The
cerebral cortex is organised in modules that function on these principles to
form wide-spread distributed systems. It is not hard to see that interference
with one part of such an interconnected system will lead to changes – how-
ever subtle – in other parts, too.

Thirdly, just because the stimulation with neural prostheses and neuro-
modulatory devices commonly occurs via electrical impulses this does not
mean that the effects of such stimulation also remain purely electrical in
nature. Changes in the electrical activity of a neural system cause release of
neurotransmitters. Neurotransmitters in turn cause ion channels in the
membrane of neurons and their supporting cell system – the glia – to be
opened. Release of ions in larger amounts can change the internal milieu of
a larger neural network and may effect the steady state in regions farther
apart from the target region of external stimulation. Hormonal systems can
be activated via receptor-mediated feedback and effect gross changes in the
emotional and mental status of a person, leading to behavioural changes in
due turn.

Even with one of the simplest implantable neurostimulators – the vagal
nerve stimulator that is connected to a cranial nerve far outside the brain to
reduce the frequency of grand mal seizures – we do not fully oversee effects
on processes like attention, arousal and facilitation and inhibition of higher
cortical functions. Such a stimulator is actually designed to interfere with the
neural activity in the cerebral cortex, even if it is implanted at a distance of
more than twenty centimetres from the brain. The very same stimulators
have recently been approved for the treatment of depression (Carpenter et
al. 2003). What is more, there is a vast amount of psychophysiological data
showing that subtle bodily changes via feedback through the autonomous
nervous system even influence performance in mental tasks. Against this
background it seems justified to assume that electrical stimulation at any
level of the central nervous system has the potential to interfere with a per-
son’s mental and emotional status (Bothe and Engel 1998). However, as long
as it is possible to pinpoint a specific lesion and restrict the intervention to
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that specific defective circuit of the brain, as is the case with sensory neural
prostheses, alteration of the psyche save changes in personal identity are
extremely unlikely to occur.

With devices for neural stimulation that are meant to influence psycho-
logical states (e.g. mood disorders) or higher nervous system functions like
mental performance and memory, large parts and information processing
systems of the brain are going to be involved and ethical as well as legal con-
sequences will become more challenging even if the use of these implants
should strictly be limited to treatment and restoration of lost function.
Hansson argued that “treatments for neural dysfunction, including neu-
roimplants, cell transplantation in the brain, and neuropharmacological
treatments, may also lead to changes in a patient’s personality, other than
those leading back to a previous state” (Hansson 2005).

On a societal level, distributive issues will be in the foreground of the
political debate, especially in view of decreasing health care budgets and
increasing costs for medical implants. The less severe the functional loss
restored by an implant, the more the implantation will be compared to cos-
metic surgery and other interventions that are situated at the borderline
between treatment and enhancement by society, and by health insurance
companies and other financial providers in turn. Authorities will almost cer-
tainly be faced with decisions in situations of conflicting interests between
the principle of equal access and equal availability of health care services, on
the one hand, and limitations of financial resources, on the other.

A second societal issue in neuroelectronic implants relates to the fact that
these devices include the potential to influence the status and behaviour of
an individual in the human community or subcultures.

Even the cochlear implant a current central neural prosthesis that is
intended as a treatment rather than an enhancement, and its use in pre-lin-
gually deaf children have been heavily criticised by members of the so-called
“Deaf community” – a linguistic and cultural minority group – for under-
mining their individual way of living (Crouch 1997; Lane and Grodin 1997,
Lane and Bahan 1998; Englert 2006). The Deaf community holds a positive
view of deafness, claiming that deaf children are normal children who just
happen to use a different language (Nunes 2001). This community regards
itself as a minority culture with a special language and individual customs,
attitudes and values. Its members claim that large scale cochlear implanta-
tion of children would withdraw their basis to exist and flourish as a minor-
ity. In fact, deaf activists refer to the ethical principle that minority cultures
should be preserved and the term “genocide” has been brought up with
regard to the prospect of diminishing the deaf population by making deaf
children hear (Lane and Bahan 1998).

While the Deaf World argument against cochlear implants may conflict
with established principles of medical ethics, such as the physicians’ respon-
sibility towards the individual patient versus the claims of a subculture that
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needs to recruit new members, there may be lessons to be learnt from this
discussion. In particular, it shows that the ethical debate on medical implan-
tation should take into account the social and cultural notions of disease,
human diversity and the conditions under which patients will live both with
and without implants (Hansson 2005; Englert 2006) in order to avoid social
discrimination.

It is utterly possible that other neural implants will be rejected by differ-
ent social groups. On similar grounds, neuroenhancement will not readily be
embraced by all members of the human society.

3.5.2 Enhancement

There’s no question there will be a tremendous number of
advances in the future that will include devices, whether electrical
or mechanical, which will enhance the function of our organs.

Steve Goldstein17

Humanity’s ability to alter its own brain function might well
shape history as powerfully as the development of metallurgy in
the Iron Age.

Martha Farah18

At least in principle, technical devices can be constructed to improve func-
tions in healthy humans beyond normal levels. However, a variety of science
fiction scenarios involving cyborgs and the imminent transformation of the
human race into a semi-electronic species have left the public rather per-
plexed and provoked over-reactions directed against any scientific progress
in the field of neural prosthetics. To avoid even more confusion, ethical
analysis should strive to separate realistic forecasts from the more speculative
ones. Still, one should also be aware of the accelerating pace of implant tech-
nology, driven mainly by the current trends in microcomputing, neuro-
science and medicine (see sections on the technological basis of central neu-
ral prosthesis above).

From a physician’s point of view, it would be an obvious reaction to dis-
miss the possibility of enhancement with reference to the traditional task of
medicine, which is to treat and prevent diseases, not to improve humanity in
general. But, as mentioned before, the distinction between “disease” and
“health” or “normal” and “abnormal” is not as clear as it may appear. The
definition of “normality” and “diversity” largely depends on social values (see
Chapter 6).

Some conditions previously regarded as diseases are now thought of as normal
states of the mind or body. Others that were previously perceived as variations of
normality are now regarded as diseases. Homosexuality is an example of the for-
mer, attention deficit hyperactivity disorder of the latter. (Hansson 2005)
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Several factors contribute to our understanding and intuitions about
whether treatment should be offered for a condition. Short stature has often
been cited as an example. One child can be short because of his genotype, the
other owing to some identified dysfunction such as growth hormone defi-
ciency. While both may suffer equally from short stature, insurance companies
have chosen to pay for growth hormone treatment only for the child with diag-
nosable growth hormone deficiency – a position that appears hard to defend
from an ethical point of view (Daniels 2000) as long as growth hormone is just
regarded as a growth factor leaving its other functions in the body aside.

Visual impairment as a function of older age (presbyopia) is treated as a
matter of course and no one questions that glasses are being paid for by
health insurance. Would we assume the same view if a neural prosthesis
became available for the treatment of age-related cognitive decline?

The “normality” concept does not always appear to be helpful in deciding
what measures are acceptable as treatments. On the other hand, this does not
mean that all kinds of enhancement should be readily accepted. If side effects
are known to be severe for a specific method of enhancement, the method
will probably be rejected. An implant that enhances attention, but reduces to
three the number of hours the implanted person is awake during day-time,
will not be regarded as desirable by everybody.

The argument that some methods of enhancements may not be accept-
able, however, is no objection against neural enhancement as such. A variety
of questions immediately come to mind when discussing this issue:

– What do we intend by “enhancing” human beings?
– What does “perfectibility of human beings” mean?
– Is enhancement of human capabilities by invasive measures desirable at

all?
– Should the decision to enhance one’s bodily or mental capabilities be left

to the individual’s desire?
– Does personal identity change as a “side effect” with electronic implants

in the brain?
– Should “lifestyle implants” or commodity devices be allowed to enhance

the well-being of healthy people?
– Will the feeling of happiness be provided by electrical stimulation in the

central nervous system? Will addiction be the consequence?
– Will all enhancing implants have only reversible impact on the human

body and/or in the human psyche and how can reversibility be preserved?
– Are memory-enhancing implants acceptable if they improve selected

memories on cost of erasing others?
– Does a human being cease to be human if some parts of his or her brain

are supplemented by electronic implants?
– How far can electronic brain interfaces give an individual, or a group,

specific capabilities that could become a threat to society?
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– Should future people be stronger and more intelligent than contempo-
rary people?

– Provided an enhancement is universally and equally available to every-
body, should it be prohibited or encouraged in a competitive situation?

– Will there be need for new legislation to regulate competition and socie-
tal rules in a community that is populated with temporary and/or perma-
nently enhanced human beings.

– Is there a difference between enhancing basic (e.g. attention, arousal,
decision-making, lust) and specific cognitive functions (e.g. short-term
memory, mathematical or musical skills)?

– If a particular intervention for enhancement results in side effects that
require treatment, should the cost of this treatment be covered by insur-
ance? Should insurance companies offer special options at additional
costs to customers to cover the risks of enhancement?

The list could be continued almost endlessly and there will hardly be a
societal consensus on upcoming enhancement technologies in the near
future. Moreover, a variety of normative, legal, and specific philosophical
issues related to personal identity is involved in this context which will be
addressed in Chapters 5 and 6.

At this point, however, it would appear possible to touch on some basic
principles that should be respected with regard to enhancement by central
neural interfaces. First of all, a stringent risk assessment must be available
before implementing a new enhancement technique. While all new tech-
nologies potentially have side effects, manipulation of the human mind
clearly raises the stakes and should not be performed without full awareness
of the consequences.

In 2005, the European Group on Ethics, an advisory group to the Euro-
pean Commission stated that implantation should be excluded if there are
less invasive and less risky ways to achieve the same goal (Hermerén et al.
2005). However, one could easily imagine circumstances when an implant
might be more acceptable than an external device even if the effect of both
systems were identical. There is certainly no uni-dimensional answer to the
question to what extent it would be reasonable to improve human capabili-
ties by neuroelectronic implants. 

Whatever one’s personal opinion on this issue, it should be clear that
enhancing implants will probably not be equally available to everybody from
the outset. It is also hard to see how their costs could be covered by public
financial resources. While treatment of patients with neural prostheses may
level social imbalances and re-establish equal chances for the patient,
enhancement with similar implants could potentially lead to the formation
of elites and a considerable social bias (Parens 1995b; Maguire and McGee
1999; Roskies 2002).
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One may speculate on the social consequences of an enhancement of
larger groups of human beings, including global issues with respect to a
transformation of the whole human race by all sorts of technologies
(Kurzweil 1992, Kurzweil 2000; Hughes 2004; Kurzweil 2006), but despite a
tremendous potential there is no clear technological basis for such a discus-
sion at this point of time. Still it is conceivable that persons who have
received certain enhancing interventions may form subcultures. Enhance-
ment may also change our concept of normality. “Non-enhanced” people
may be regarded as “less than normal”. These people may feel a pressure to
become enhanced as well and follow a coercive drive while struggling not to
fall behind their fellows (Hansson 2005).

Therefore, issues of distributive and procedural justice with respect to
such enhancements should be part of a discussion that anticipates the future
development in this field (see our chapter on recommendations).

3.6 Futuristic Scenarios

By the end of this century, I don’t think there will be a clear dis-
tinction between human and machine.

...some people have expressed the wish to remain ‘unenhanced’
while at the same time keeping their place at the top of the intel-
lectual food chain.

Ray Kurzweil

Looking into the future, it may be predicted that telerecording
and telestimulation of the brain will be widely used.

José Delgado

Is it more important to remain ‘human’ or that we are ‘persons’?
James Hughes (in “Citizen Cyborg”)

The interaction between the brain and a computer or any electro-biome-
chanical system via an electrode interface does already allow for controlling
machines “by thought alone”. In principle, similar interfaces working in the
opposite direction can be installed to evoke feelings and thoughts in human
beings by electrical stimulation. They could also be established as commod-
ity devices e.g. to instil pleasure or – in abuse – to control the mood and the
emotions of the recipient.

These real possibilities have stimulated science fiction writers and movie
makers all over the world. Their fantasies in turn have appealed to the mili-
tary, which currently spends several fortunes in the creation of soldiers with
enhanced abilities, and raised considerable debate (Maguire and McGee
1999; Altmann 2004). Transhumanists and computer visionaries paint the
picture of a future in which many or all humans are enhanced, multiplying
our powers by sensors, actuators, additional memory, and computational
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capacity. It is speculated that our minds will be scanned, uploaded to a com-
puter and transferred onto “cyborgs”. Apart from the question of the motiva-
tion behind this and apart from the fact that all this is hypothetical today,
those scenarios are not irrelevant to the ethical discussion. Experience from
other areas has shown that the development of neuroimplants may easily
become subject to non-reflected counterreactions feeding from dangers pre-
sumably posed by technologically created cyber monsters. This may lead to
the blocking of financial resources for any research in the field.

A common fear is that, if temptations like sensory enhancement and
external manipulation by neuronal implants come into consideration, ethi-
cal boundaries are likely to be overrun with ease.

In 2002 Kevin Warwick, a professor of cybernetics at the University of
Reading, U.K., has (probably not deliberately) fuelled those fears when he
connected an advanced computer chip to a nerve and implanted it into his
arm. When Warwick bended the index finger, the amplified nerve signals
delivered by the chip and transmitted via the internet were sufficient to
remote-control an artificial device several thousand miles away. As Warwick
was experimenting on himself, permission from a formal ethics board was
not required for the experiment. Scientifically, if we consider speech or
Morse code, long-distance transfer of human signals per se is not a novelty. It
can be done with any other human sign, even with EEG activity derived
from the brain.

What is new, however, is that Warwick has established a direct interface to
his nervous system connecting electrodes to nerves by an invasive procedure.
This is publicly regarded as a first step to mould humans with technical parts
to become what is known from science fiction as “cyborgs”.

A retinal implant is not confined to detect only the visible spectrum of
light. Once the technology works it may well be used to transform infrared
light waves and provide its recipient with night vision. Ultraviolet light may
also be “seen” by a retinal implant user as well as ultrasound be “heard” by
means of an auditory implant. Blinding effects by bright light or extreme
noise may be controlled by the electronics integrated in a sensory implant,
and visual time resolution may be enhanced significantly, providing Mr.
Superhuman with a clear advantage over his non-implanted contempo-
raries. In addition, he will receive an artificial hippocampus to booster his
memory capacity.

He will be equipped with implants in his central nervous system that can
act both ways: to remote-control technical devices (telekinesis) and to mod-
ulate his brain activity in order to bestow him with confidence as well as
enhanced attention and drive.

He receives information from remote places via transcranial magnetic
stimulation without the need for verbal communication or direct electrical
interfaces to his brain and he controls an army of “cyborgs” by mind
switches and thought translation devices. By external scanning devices he
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can “read” the mind of his fellows and enemies before they are even aware of
their own thoughts.

It is conceivable that not everyone is thrilled at these prospects. It must be
kept in mind, however, that while no reasonable mechanisms have been pro-
posed for most of the plots involving “cyborg” technology, the human race
already commands a range of simple and efficient means to control and
manipulate people (Hansson 2005).

While there is certainly no point in trying to stop the development of
central neural implants, an early and thoughtful discussion of their potential
benefits and risks will lay the ground for a responsible application of this
very promising technology.

3.7 Summary

Connecting electronic devices with the central nervous system already is
routine medical practice. At the same time, the technology holds

– promise for future medical applications,
– a potential for enhancing human capabilities and
– room for a lot of pure speculation reflected in science fiction stories and

movies.

To distinguish clearly between these aspects and to analyse scientifically
the controversial positions in the current public debate on possible social
consequences, there are two excellent advisers: history and current trends in
neural electronics.

Although we have known since the days of Galvani and Volta in the late
18th century that nerves could be excited by electric current, it was not until
the 1960s, before computer technology created the possibility to manufac-
ture miniaturised electronic devices that could be implanted in their com-
pleteness into the human body, omitting the need for wired connections to
large laboratory equipment. It almost seems natural that the first patients to
be considered candidates for such implants were those who suffered from
loss of an entire sense: the profoundly deaf. The cochlear implant, trans-
forming the sound detected by a microphone into electrical stimulation con-
veyed to the hearing nerve by more than 20 electrodes, today is the most suc-
cessful neural prosthesis with more than 200,000 carriers worldwide, a
majority of them capable of communicating via telephone (if only to a lim-
ited extent when compared to normal-hearing people).

In fact, the implant today has been improved to such an extent that some
patients have been fitted with a cochlear implant on one side and a conven-
tional hearing aid to improve hearing remnants on the contralateral side. In
these patients an artificial sensory channel “cooperates” with a severely
impaired, but still functioning physiological channel on the opposite side – a
true “cyborg” scenario. Technology has advanced to create similar implants
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that connect directly to the brainstem. Hearing quality with these devices,
however, is far worse than with cochlear implants.

Complete loss of vision was another challenge, and retinal implants are
now capable of delivering the whole range of light intensity visible to man. A
current subretinal implant (40x40 elements on a 3x3 mm chip) can provide
a spatial resolution of 0.6 degrees, a visual field of about 12 degrees and a
visual acuity of 0.1. Clinical trials with similar subretinal and with epiretinal
implants in blind patients are under way. Cortical visual implants have pro-
gressed to a point where discrimination of shapes and localisation of objects
appears to be an achievable goal, allowing selected blind patients a rough
orientation in the environment. In a wider sense, these implants connecting
an electronic device to the cortex – the thin neural layer on the brain’s sur-
face – are actually human-computer interfaces (HCIs) – devices that can
restore lost motor or sensory-motor function. This term, however, is now
exclusively used for neuroelectronic interfaces that do not stimulate, but
pick up the brain’s electrical activity and utilise it to give paralysed patients
control of robotic limbs or communication devices such as a computer.

The non-invasive variant of the HCI has often been referred to as brain-
computer interface (BCI), but it is the invasive brain-machine interface
(BMI) with its advantage of utilising localised and fast neuronal electrical
activity that has recently attracted most public attention. In 2005, a 96-elec-
trode array penetrating into the so-called “arm knob”, an area in the brain’s
motor cortex that controls movement of the arm and the hand, was
implanted in a tetraplegic patient at Duke University. Decoders allow the
patient to open e-mails and operate devices such as a television set, even
while conversing. He can also open and close a prosthetic hand, and perform
simple actions with a multi-jointed robotic arm.

Of course these achievements, primarily intended to provide medical
help when all other treatment options fail, spark imagination and even sci-
entific projects to enhance performance of healthy human beings. With the
risks of electrode implantation and device failures becoming increasingly
manageable, it is at least conceivable to provide humans with additional arti-
ficial limbs which could be controlled by voluntarily generated electrical
brain activity. Non-verbal, invisible communication could be accomplished
with HCIs, mood could be altered, and confidence could be boosted by elec-
trical stimulation of specific areas in the brain or to some extent – with fewer
potential risks – by stimulation of the vagal nerve. One of the reasons why
such direct HCIs are not considered for “normal” humans is that these tech-
nologies still require a more or less invasive approach and relatively coarse
arrays of electrodes implanted into the human CNS.

With the improvement of telemetric stimulation, avoiding the necessity
of direct electrode-tissue contact, sensory enhancement may be not so far-
fetched an idea anymore. Even nowadays, some forms of sensory enhance-
ments do not have to involve invasive approaches (like ultrasound hearing
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with sonar equipment or infrared vision with night sensing glasses).
Implants to achieve the same effect will only be accepted if they are
absolutely safe. An implant that could effectively and significantly enhance
cognitive capacities like memory, which today is far from feasible, may be
more readily accepted – even with considerable risks and side effects
involved. If there were ever a way to extend human cognitive capacity by
directly connecting the central nervous system to an artificial device at a very
low-risk (“memory chip”), it is hard to see why people would not want to
take advantage of such possibility, especially if it were based on electronic
interfaces that can be turned off at any time.

With every new step in the development of electronic neural implants,
there will be a potential for abuse. To many, enhancement by connecting
electronic devices to the human brain will appear, at least prima facie,
morally suspect. A variety of science fiction scenarios involving cyborgs and
the imminent transformation of the human race into a semi-electronic
species have left the public rather perplexed and provoked over-reactions
directed against any scientific progress in the field of neural prosthetics.
There will be others to argue that these technologies offer an opportunity to
make life even more worth living – provided that society will respond to the
implicit social challenges inherent to all novel methods of intervening in the
brain.
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4 Electrical Brain Stimulation for Psychiatric Disorders19

4.1 Focal High Frequency Electrical Brain Stimulation

During the past decades focal high frequency electrical stimulation of the
human brain has been used in order to treat the symptoms of several neuro-
logical disorders, including Parkinson’s disease, essential tremor, dystonia,
epilepsy and Tourette’s syndrome. In the human brain neuronal circuitries
have been detected which are responsible for motor control, others enable
reception of information from the different sense organs (vision, hearing,
sensation, taste, smell), still others are responsible for emotion, sexual behav-
iour, intelligence, memory etc. These circuitries do not simply exist in paral-
lel to one another. Rather, there exist important connections in between
them. Transmission of information runs via action potentials within one
neuron and via neurotransmitters being released at the synapses in between
neurons. Action potentials are transient electrical depolarisations of the cell
membrane which propagate the signal from one place to another in the cell.
Technically, it is possible to intervene with the electrical activity of a neuron
by simply administering in the neighbourhood of that neuron an electrical
field, which changes over time at a frequency in clinical practice usually
between about 50 to 180 Hz (figure 4.1). In patients, this treatment is per-
formed by means of implanting an electrode in a certain area of the brain.
The electrode can be connected to an extension cable and an external cur-
rent source. The extension cable and current source may be externalised in
order to test the effectiveness of the treatment. Once short term efficacy of
the treatment is proven, the stimulation system may be internalised. In many
centres, the external phase is bypassed because of the risk of infection and
because a high number of patients proceed to internalisation anyway.

Typically, the neurostimulator is implanted subcutaneously in the chest
or in the abdomen and the extension cable runs below the skin passing
behind the ear, connecting electrode and neurostimulator. There are new
stimulators, currently under development (but not yet on the market),
which are much smaller in size and which may be implanted subcuta-

19 The principal author of this chapter, B. N., would like to thank Prof. Paul Cosyns,
Dr. Loes Gabriëls, Dr. Kris van Kuyck, Mr. John Das, Mrs. Marleen Welkenhuysen,
Dr. Herwig Neefs, Prof. Jan Gybels, the members of the international obsessive-
compulsive-disorder-deep-brain-stimulation-collaborative-group, the members
of the commission for neurosurgery for psychiatric disorders, the patients, their
families and their psychiatrists for their collaboration.
The Research Council of the KU Leuven (project nr OT-98-31, project OT-03-57
and project VIS-02-007), the FWO (project nr G. 0273.97.N) and the SBO (pro-
ject nr 50151, 2005) provided financial support. Medtronic Inc., QUEST program
(L1170) provided the stimulating devices.



neously on the cranium itself. Interaction with the stimulator becomes fea-
sible through an external device which communicates with the implanted
stimulator by means of a wireless connection. Thereby it is possible to vary
different stimulation parameters (frequency, amplitude, pulse width etc.),
to change the separate electrical contacts into anode, cathode or neutral
and to obtain the history of the stimulation and the battery life. Radio-fre-
quency systems, which obviate the need to replace the stimulator once the
battery is empty, also exist, but are no longer frequently used because with
this system an antenna is stuck to the skin on top of the implanted stimu-
lator. This antenna is connected to an external stimulator via a wire. The
patient can then only receive stimulation when carrying the external stim-
ulator, wire and antenna, meaning that stimulation cannot be continued,
for example, when bathing or swimming. It may also lead to skin irritation
above the implanted stimulator. Rechargeable implantable systems for
deep brain stimulation (DBS) are not yet available on the market, but the
system is already used in spinal cord stimulation to treat chronic neuro-
pathic pain.

Electrical brain stimulation was primarily used to treat pain and spastic-
ity. The application of electrical brain stimulation for the symptomatic
treatment of Parkinson’s disease, which is best known to the public, came
only later. Parkinson’s disease is a disorder characterised by akinesia (the
inability to start a movement), rigidity (an increased tone due to a lesion in
the basal ganglia), tremor and postural instability. Many of those patients
also have other symptoms such as problems with speech, writing, cognition,
etc. The underlying basis is a degeneration of dopaminergic neurons in the
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Figure 4.1: Current Applied via a DBS Electrode over Time

Above: the current changes over time. Sometimes instead of the cur-
rent the potential difference (expressed in voltage) is used, but in
this case the impedance should be known.

Below: illustration of a quadripolar electrode, which is implanted
inside the brain.



substantia nigra. The first treatment of Parkinson’s disease is antiparkinson
medication. Dyskinesia and on-off fluctuations are the most common side
effects of the treatment, which usually arise after three to five years of using
such drugs. If tremor is the main symptom and the side effects become too
severe or if the medication does not help sufficiently, then a lesion can be
produced in a specific brain region and in a controlled manner by thermo-
coagulation in order to diminish the tremor. This is done by stereotactic
insertion of an electrode in the ventral intermediate nucleus of the thalamus
(Vim). The temperature of the tip of that electrode is subsequently increased
(usually to 80°C) for a certain amount of time (usually one minute). The
consequence of this procedure is a burn lesion in the thalamus or thalamo-
tomy. The advantage of such lesion surgery is that, after surgery, the signs
and symptoms are gone and no further continuing administration of cur-
rent is necessary. However, in case of side effects (e.g. ataxia, dysarthria, pare-
sis) one can only hope that those side effects diminish with time due to a
healing process, but occasionally the side effects remain. It sometimes also
happens that the effect of the lesion vanishes, which then calls for an iterative
surgery.

In the 1980s researchers in Grenoble conducted extensive studies into the
possibility of continuous high frequency electrical stimulation of the Vim
(Benabid et al. 1991). Although the mechanism through which electrical
brain stimulation acts is not entirely known, several possible mechanisms
have been proposed (Benabid et al. 2005). Whilst the current is being admin-
istered to the brain tissue, the symptom tremor disappears. However, as soon
as the current supply is switched off, the tremor reappears. The disadvantage
of this system is the continuous need for current supply and the subsequent
need for the replacement of batteries when they are depleted. By contrast,
the main advantages of this system are the reversibility and adaptability of
stimulation parameters in case of side effects, or in case of evolution of the
disease and an aggravation of the symptoms. In these cases, the stimulation
parameters, and in particular the amplitude, can be increased. If unwanted
side effects arise, the stimulation parameters may be altered and, in the worst
case, the whole stimulation system can be removed.

Besides the treatment of parkinsonian tremor, Vim stimulation is also
beneficial for the treatment of essential tremor, tremor in the case of multi-
ple sclerosis and posttraumatic tremor. For all these conditions, both the
lesioning procedure and electrical stimulation of the Vim induce similar
beneficial effects.

In addition, many symptoms of Parkinson’s disease can be abolished by
performing a pallidotomy (a lesion in the internal part of the globus pal-
lidus, GPi) or electrical stimulation of the GPi. However, the beneficial
effects of the electrical stimulation of the subthalamic nucleus (STN) on
most of those symptoms seem to be superior to the effects induced by pal-
lidal stimulation. STN stimulation is now the most frequently performed
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surgical intervention in patients suffering from Parkinson’s disease. The
Vim, GPi and STN are all nuclei that are connected with each other as
parts of one motor circuitry, which also explains why electrical stimulation
of these different structures may produce similar effects in terms of symp-
tom relief. Very recently, another target, the pedunculo-pontine nucleus
(PPN), has been addressed (Plaha and Gill 2005; Mazzone et al. 2005),
which seems to improve symptoms such as freezing during the ON period
and gait problems, which are not alleviated by STN stimulation. The strik-
ing aspect of this new target is that, according to the physiological data
provided by animal experiments, the improvement is obtained at low fre-
quency, therefore meaning that the nucleus has to be excited, instead of
being inhibited. In clinical practice this may mean that four electrodes are
implanted in a patient suffering from Parkinson’s disease with freezing in
the ON period: two in the STN driven at high frequency, and two in PPN
stimulated at low frequency.

For the treatment of dystonia, both pallidotomy and electrical stimula-
tion of the GPi have been performed with moderate to good results. Pre-
liminary data have been reported on the clinical application of high fre-
quency stimulation of the STN, and the old thalamic target used by Irving
Cooper in the fifties is now being reconsidered. At present, most neuro-
surgeons believe that, in general, electrical stimulation is the way to pro-
ceed because of the reversibility and adaptability of the treatment. There
are some observations pointing in the direction of an increased risk of
suicide resulting from STN stimulation (although there is no real proof of
a causal link between STN stimulation and suicide at this moment).
Recent data would tend to support the hypothesis that suicidal tendencies
result from a multiplicity of factors, from the strong withdrawal effects
caused by the decreases in drug dosage, which are facilitated by STN stim-
ulation, to societal changes secondary to the major, and rather sudden,
improvement experienced by the patients, without ruling out a possible
involvement of the limbic part of STN. In line with the role of societal fac-
tors, one might mention that suicides have been reported in the case of
other highly successful surgeries, such as temporal lobectomies to treat
intractable epilepsy, as well as in cardiac bypass surgery. The neurosurgi-
cal team in Leuven had one STN stimulated Parkinson’s disease patient
with suicidal thoughts, which decreased upon changing the stimulation
parameters.

Technological innovations in brain stimulation are currently under
development in various research projects, but are not, as yet, ready for clini-
cal application. These include the miniaturisation of electrodes and stimula-
tors, the use of nanotechnology, telemonitoring, telemedicine and telecon-
trol. In the case of telecontrol, the development of safety requirements is
crucial to counter the risk of unwanted manipulation of stimulation param-
eters by unauthorised people.
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4.2 Electrical Brain Stimulation for Psychiatric Disorders

Based upon the fact that both the production of a focal brain lesion and the
administration of high frequency electrical current to the same target (e.g.
Vim) induce similar beneficial effects in Parkinson’s sufferers, and given that
lesions in certain brain sites seem to benefit some psychiatric patients, col-
laborating groups in Belgium and Sweden have hypothesised that electrical
stimulation would also lead to improvements in the symptoms of psychi-
atric patients resistant to all other therapies except lesioning procedures.
However, several comments need to be made about this hypothesis: 

1. Lesioning procedures have been made in different brain regions. The first
such procedure developed was the lobotomy, for which Egaz Moniz
received the Nobel prize in the last century. Several variants of this opera-
tion have since been developed. Lobotomies are now no longer per-
formed because of the unpredictable response and the high morbidity of
this procedure, as well as the profound and irreversible cognitive conse-
quences. The procedure was not always performed on the request of a
psychiatric team, nor under careful supervision of this team. Later, the
film “One Flew Over the Cuckoo’s Nest” gave a very unattractive por-
trayal of “psychosurgery”. Stereotactic neurosurgeons have continued to
optimise the brain target and nowadays the surgical interventions most
frequently performed are the anterior capsulotomy (figure 4.2), the sub-
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Figure 4.2: CT-scan of the Brain after Capsulotomy

Transverse computerised tomography (CT) scan of the brain, taken
the day after a bilateral anterior capsulotomy was performed. The
black moon-like structure in the upper part of the figure is air,
which will disappear spontaneously after some days. The two “eyes”
inside the brain are the two brain lesions.



caudate tractotomy, the cingulotomy and the limbic leucotomy. Those
procedures, which are usually performed bilaterally, are efficient for treat-
ment-resistant obsessive compulsive disorder (OCD) and serious treat-
ment-resistant depression. These are also used for other disorders, but
less frequently.

2. The term psychosurgery became associated with almost unacceptable
surgical procedures. Consequently, the term psychosurgery is now infre-
quently used. In fact, the surgeon does not operate on the psyche, but on
the brain, which has consequences on the behaviour of the patient.
Therefore, one now describes the surgery as “neurosurgery for psychiatric
disorders”. 

3. Thanks to the work of psychiatrist Per Mindus, the neurosurgeon Björn
Meyerson, and their teams in the Karolinska hospital in Stockholm (Swe-
den), a lot of information was obtained about human anterior capsulo-
tomy. Bodo Lippitz, who worked with Meyerson, has published findings
on the relationship between the location of the burn lesion and the
degree of beneficial effects obtained in OCD patients (Lippitz et al. 1999).
The fact that the lesion was well described, provided a starting point for
the Belgian/Swedish team to try to mimic the effects of a burn lesion in
treatment-resistant OCD patients through the implantation of electrodes
at the same spot. This work turned out to be a collaboration between
groups in Leuven (van Kuyck, Van Laere, Dupont, Sunaert, Demeule-
meester, Gybels, Tousseyn, Dewil, Vandenbroeck, Brak, Das, Vanlaer,
Arckens, Nuttin), Antwerp (Cosyns, Gabriëls, Neefs, Vankerckhoven,
Cluydts) and Karolinska (Meyerson, Mindus, Andréewitch, Linderoth,
Rück). Discussions were held with A. Benabid before the first implanta-
tions in order to have as much information as possible on the experience
of the development of electrical stimulation in movement disorders. A
close collaboration with the industry (especially Medtronic Inc. and cer-
tain individuals – Mullett, Gielen, Rise, Stypulkowski and Langevin) was
essential in order to have the correct devices, as well as to have those freely
available for the first patients. Later-on, other teams were involved: Ras-
mussen, Greenberg and Friehs at Brown University, Providence, Rhode
Island; Rezai, Malone and Montgomery at the Cleveland Clinic, Ohio;
Sturm and Klosterkötter in Cologne, Germany; Curtis and Abelson at
Ann Arbor, Michigan; and Goodman and Okun in Orlando, Florida. A
collaboration between these different centres evolved and the deep brain
stimulation (DBS) Collaborative Group for the treatment of obsessive
compulsive disorder developed (Abbott 2002).

4. It seems to be the case that the administration of high frequency electrical
current stimulation and the production of a focal brain lesion in Vim
induce similar effects in patients suffering from Parkinson’s disease. This
is also correct for lesioning and stimulating the globus pallidus (GPi) for
parkinsonian and dystonic patients, for STN in parkinsonian patients,
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but not for stimulating or lesioning the posterior limb of the internal cap-
sule. In the case of stimulating the internal capsule a dystonic contraction
is induced and, after a stroke in the same region, a paralysis is observed. It
is also not true for stimulating and lesioning the motor cortex. In the case
of stimulation, patients with chronic neuropathic pain have less pain and
patients with a movement disorder seem to have less abnormal move-
ments.20 At higher amplitudes, motor contractions can be induced and at
still higher amplitudes an epileptic fit is induced. However, if the motor
cortex is involved in a stroke, a flaccid paralysis is induced. Therefore, the
general statement that the effects of electrical high frequency stimulation
of a certain brain structure mimic the effects of a lesion in the same struc-
ture seems to apply so far only to structures that are compounds of a clus-
ter of cells, such as the basal ganglia and the thalamus, but cannot be
extended to other structures such as fibrillary structures (tracts, bundles,
nerves), to structures combining large amounts of neurons and fibres,
such as the cortex, or reticulated nuclei such as the lateral hypothalamus.
It seems at least to depend on the brain structure involved, and also on
the stimulation parameters used.

5. Electrical stimulation of the limbic system in rats is known to induce kin-
dling, which means that the more one stimulates, the lower the threshold
becomes for epileptic fits. The Leuven group has electrically stimulated
the nucleus accumbens in rats, using stimulation parameters which are
used for electrical stimulation of the Vim, the globus pallidus and the
STN, in the case of movement disorders, and of the ventro-posteromedial
and ventro-posterolateral nucleus of the thalamus in patients with
chronic neuropathic pain. They found no kindling with those classical
stimulation parameters. Similarly, there is no report of such kindling in
the now large experience of stimulating at high frequency basal ganglia,
with follow-ups as long as 19 years.

With those comments in mind, it was hypothesised that the electrical
stimulation of a potentially effective heat lesion in the brain would induce
symptomatic improvement in patients who suffer from very severe OCD
and who are resistant to all other therapies, with the exception of a lesion
procedure.

The study protocol was approved by the ethics committees of the three
different hospitals involved (Universitaire Ziekenhuizen Leuven, Universiteit
Antwerpen, Karolinska Hospital) and was in accordance with Helsinki Dec-
laration of 1975 (and its 1983 revision). The selection criteria for surgical,
bilateral implantation of electrodes into the anterior limbs of the internal
capsules were initially the same as those for performing a capsulotomy
(Cosyns et al. 1994; Meyerson 1998). 
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We will briefly mention the inclusion criteria used by these research
groups, here. All patients suffered from long-standing, severe, highly disabling
OCD and fulfilled the criteria for OCD (300.30) according to the Diagnostic
and Statistical Manual of Mental Disorders 4th edition (DSM IV). Patients
scored at least 30 out of 40 on the Yale-Brown Obsessive-Compulsive Scale
(YBOCS) and 45 or less on the Global Assessment of Functioning (GAF)
Scale. The level of impairment had to persist for a minimum of five years
(but most patients operated on had been severely disabled for more than ten
years). Reports were required on the ineffectiveness or intolerance to ade-
quate trials of at least three selective serotonin reuptake inhibitors (SSRIs)
and clomipramine augmentation strategies with antipsychotics, and cogni-
tive behaviour therapy (CBT). Patients had to be between 18 and 60 years of
age. They had to be able to understand and comply with instructions and
provide their own written informed consent. 

Exclusion criteria were a current or past psychotic disorder, any clinically
significant disorder or medical illness affecting brain function or structure
(other than motor tics or Tourette’s syndrome), and current, or unstably
remitted, substance abuse. If the patient did not improve after one year of
capsular stimulation, the option of anterior capsulotomy would be reconsid-
ered.

The third patient on whom the Leuven group operated will be presented
as an example. She is a woman of 39 who experienced the onset of symp-
toms at the age of 16 and has a family history conducive to OCD. She
remained single and has no children. She worked in the administrative sec-
tor until the age of 32 but lost her job due to the severity of her obsessive
compulsive symptoms. She became completely non-functional and
returned home to live with her parents. She had excessive toilet, washing
and counting rituals, intrusive sexual thoughts and impulses and the com-
pelling urge to touch everything. She had no tics. She was preoccupied by
the thought that objects and things might not be real and might not exist.
These thoughts coincided with high levels of anxiety and she developed a
whole series of compulsions to ensure that objects and persons were really
there. She had recurrent comorbid depressive episodes and panic attacks.
She fulfilled criteria for dependent personality disorder and felt utterly
dependent on significant others. Former psychopharmacological treatment
included four SSRIs, clomipramine, augmentation with haloperidol, bus-
pirone, pindolol and many benzodiazepines. She had eight years of psycho-
analytic therapy and four years of cognitive behaviour therapy. During the
weeks before surgery her YBOCS was 30 on 40, which would indicate severe
OCD (Gabriëls 2004).

An advisory board for neurosurgery for psychiatric disorders reviewed
the patients and decided upon the surgical indication for each patient. This
advisory board was composed of, amongst others, psychiatrists, represen-
tatives from ethics review boards and neurosurgeons. It has an advisory
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role, but the decisions of this board have no legal consequences at this
moment. As patients were under their treatment, psychiatrists referred
patients for neurosurgical intervention. The psychiatrist was invited to
present the psychiatric problem, but was not always able to attend. The
patient and a close family member were repeatedly and fully informed on
advantages and disadvantages of both capsulotomy and electrical brain
stimulation by the psychiatrist and the surgeon independently. The patient
could chose between those two interventions. The standard risks were
explained. 

A pisces quad compact electrode (Medtronic Inc. 3887) was bilaterally
implanted in the anterior limbs of the internal capsules (figure 4.3). The dis-
tal part of the electrode entered the grey matter just below the internal cap-
sule, because it was the experience of many neurosurgeons that this part of
the brain in particular needed to be lesioned in order to obtain beneficial
results when producing a burn lesion. At the time of this book’s completion,
the Leuven-Antwerp team had carried out implantation procedures on 14
treatment-refractory OCD patients. As far as the authors are aware, there are
probably about 50 such patients world-wide. 

4.3 The Clinical Effects of Stimulation

In this section, we will discuss the beneficial effects of both acute (seconds,
minutes, hours or days of stimulation) and chronic (stimulation during
more than two weeks) electrical stimulation. In addition, we will present
some of the potential side effects and complications arising out of such pro-
cedures.
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Figure 4.3: Postoperative MRI-scan of the Brain

Axial T1-weighted magnetic resonance imaging (MRI) scans in
patient 8 from the Leuven-Antwerp group, showing the position of
the electrodes in the brain.



4.3.1 The Effects of Acute Electrical Stimulation

In the first two patients that were operated on in Leuven no clear beneficial
effects were noticed. However, in patient three, at that time a 39 year old lady,
the research team observed the following acute effects arising from bilateral
electrical capsular stimulation. Without stimulation, she was sitting in front
of the surgeon, motionless, with a facial expression indicative of depression
and anxiety. Beside her were her mother and father. She was afraid of the
surgeon and would not talk spontaneously to him. Some seconds after start-
ing the stimulation, she stood up, approached the surgeon and started to talk
to the surgeon in a less inhibited manner and in a louder voice than usual.
When the stimulation was turned off, she went back to her chair and took
back the same immobile posture as before. When she was stimulated again,
she became talkative and started laughing and joking with the other people
in the room. During this session, neither the parents, nor the patient herself,
knew when and how she was being stimulated. She then received high fre-
quency stimulation for two weeks, during which time she did not know she
was being stimulated. At the end of this period, the surgeon questioned the
patient, her father and her mother independently. They all responded, that
more than 90% of her obsessions and compulsions had disappeared and that
she had not been depressed nor anxious, but that she was sad, because she
now realised that she had wasted so much time due to her compulsions over
the previous 20 years. As all those observations in this one patient could still
be due to coincidence or luck, a further, thorough study was made in this
patient.

The stimulator was randomly on during six conditions and off during
another six conditions. During four of the six stimulator-on conditions (0-
1-2-3-case+, contact 0 being the most caudal of the four contacts, and case
being the contact at the level of the stimulator box; pulse width 200 μsec; fre-
quency 100 Hz; amplitude 4.7 V), the patient was unable to know whether
the stimulator was on or off, according to the patient’s own report. During
the other two of the six stimulator-on conditions (5V), the patient felt a
headache upon switching the stimulator on, but the headache disappeared
after around ten seconds. During each condition, three small tests were per-
formed (Profile of Mood States [POMS], “show that you are ...” and a Bour-
don-Wiersma test). The psychiatrist and the psychologist, who were present
when the surgeon changed the stimulation parameters, but who were
unaware of the precise stimulation condition (the patient was of course also
unaware of this) were asked independently from each other at the end of the
session in which these twelve conditions had been all administered, when
they thought the stimulator had been on or off. The answers of both
observers were totally correct in all twelve conditions, and these questions
were asked before they analysed the tests which the patient had taken. They
could guess the condition just by watching the patient. This means that
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changes in the behaviour induced in the patient by means of anterior capsu-
lar stimulation can be clearly observed, just like the disappearance of tremor
upon switching on a thalamic stimulator in a tremor patient. 

The whole afternoon session was videotaped and each condition was
shown in a random order to independent resident psychiatrists who had to
rate different outcome parameters from 0 (not present) to 3 (clearly pres-
ent), while they were unaware of the condition. In this patient, they rated
the social contact, communication, flow of ideas, assertiveness and mobil-
ity to be significantly increased (median: off 1, on 2) and the doubt was
significantly decreased during electrical stimulation (Off 2, On 1, p<0.05,
Mann Whitney U test and Kendall’s coefficient of concordance)i. The resi-
dents in psychiatry guessed on/off-position correctly in 93% of the evalua-
tions.

Those results show beneficial effects in this patient with treatment resist-
ant OCD. However, these results of acute testing do not describe the effects
on obsession and compulsion, depression and anxiety, which are important
outcome parameters in OCD treatment. Therefore, chronic evaluations were
performed which will be described later.

Having observed these effects in patient 3, the research team went back to
patients 1 and 2 with the knowledge of the stimulation parameters which
had reduced symptoms in patient 3. In patient 1, there were only some lim-
ited beneficial effects, but these were not significant enough to be able to
state that this patient clearly improved as a result of the treatment. In patient
2, however, symptom reduction could be induced. In order to illustrate the
effects induced by capsular stimulation in this patient, a video was made
during an exposure session to document the changes in patient behaviour
between the stimulator being on and the stimulator being off. One of this
patient’s problems, amongst many other much more important problems,
was that she was convinced that when she touched a plant, it would emit flu-
ids that would intoxicate other people. She was convinced that plants with
white stripes were particularly toxic, but she thought the most toxic plants of
all were those with red leaves. During the exposure session, she was progres-
sively presented with these plants. She was initially asked to look at a plant
and then touch it. Later she was asked to do the same with the plant with
white stripes etc. When the stimulator was off, she clearly had lots of diffi-
culty touching these plants and repeatedly asked the question whether it was
dangerous to touch them. Her face and voice expressed sadness and anxiety.
When the stimulator was turned on, the sadness and anxiety disappeared,
she spoke like a normal person and she started to touch the plants sponta-
neously and even cleaned them and removed the dead leaves. When she was
asked to crush the leaves in her hands she had no problem doing so. She even
subsequently licked the fluid from her hand, and when she found out she
had a small red leaf from the red plant in her mouth she did not care and
swallowed it. 
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This case shows that the symptoms disappeared, but that the stimulation
parameters were set such that she did not even realise that the leaf she ate
might actually have been poisonous. This, however, was not the case when the
stimulation amplitude was slightly decreased. It shows that a person can actu-
ally receive too much electrical stimulation (meaning too high an amplitude,
an incorrect pulse width or frequency, or a combination of those factors). The
adverse effects of this may be a change in behaviour. This situation can be
compared with drug treatment: a certain pathological condition may react to
drug treatment only if a sufficient quantity of the drug is administered. How-
ever, if too much of the drug is administered, the patient may experience
adverse effects. The excessively high amplitude in patient 2 actually induced an
overconfidence, which was clearly a side effect. It should be clear for the reader
that the examples of symptoms mentioned here were not the main reason for
the operation per se. The reason for the surgery was the extremely severe treat-
ment-resistant suffering of the patient over many years. In addition, all these
patients met the inclusion and exclusion criteria as mentioned above.

Since the above experiments were conducted, the Leuven team has been
able to induce at least some small beneficial effects through this type of stim-
ulation in all electrode-implanted patients up till now. However, this does
not necessarily mean that they consider them all to be good responders, as
this presupposes at least a certain degree of beneficial effects. As another
example of the acute effects of electrical stimulation of the anterior limbs of
the internal capsule, we will present the results experienced by OCD patient
8. One of the problems of this patient was the disgust for fat. He would not
eat a hamburger, would not eat butter, would not touch butter or even talk
about butter etc. Once he had fully awoken from the surgical implantation of
the electrodes, he was asked under several conditions how tense he felt, and
to give his answer on a scale between 0 and 10 (a rating on the Subjective
Units of Distress Scale [SUDS]). At first he was not stimulated. A small
transparent pot filled with butter was presented to him. His SUDS-score was
8 and was lower than during the preoperative period and can be interpreted
as an effect of the damage, induced by the insertion of the electrode, which
can be called a capsulotomy effect. This can be compared with a thalamo-
tomy effect after implantation of an electrode in the Vim for the treatment of
tremor. In movement disorders, the beneficial effect due to the insertion of
the electrode, without the administration of an electrical current, almost
always disappears. When the right stimulator was switched on, without the
patient’s knowledge, he replied that he had the impression he had experi-
enced a placebo effect. He said he was surprised that the pot with butter did
not really disturb him anymore. His SUDS-score was 3. When he was stimu-
lated with the left stimulator only, his SUDS-score was between 6 and 7. It
turned out later-on that he has better effects induced by the right than by the
left stimulator, an effect that was observed in several of the Leuven patients.
When he was subsequently stimulated on the right side, his SUDS-scores
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immediately dropped to 2 or 3, which confirms the previous finding. These
are, of course, only simple descriptions of observed effects but they are
nonetheless illustrative of the type of effect one can expect. At this moment
in time, it is still not clear whether the left-right differences are due to asym-
metrical implantations or due to real differences in the functions of the left
and right sides of the brain. It must also be remembered that a disgust for fat
was only one of the many problems from which this patient suffered.

The final case study that will be detailed here is that of patient 10, in
whom electrical stimulation during the implantation of the electrodes
(under local anaesthetic) induced a contralateral smile and a feeling of well-
being. The patient also experienced a transient reddening of the face, began
to sweat and became more talkative (Okun et al. 2004). Initially she was only
stimulated at a very low amplitude. However, on day 10 she was stimulated
at 3V, 120 μsec, 130 Hz, 0-case+. This stimulation induced for a period of
about two minutes a laughter which caused the other people in the room to
laugh as well. She felt really good. However, after leaving her on the same
stimulation parameters for around 15 minutes she felt her heart beat and she
started to cry. In addition, she said she still had obsessions. Only after several
weeks of stimulation were the obsessions and compulsions completely abol-
ished and she is said to be leading a normal life since.

4.3.2 The Effects of Chronic Electrical Stimulation

In Leuven and Antwerp eight patients were subjected to randomised double-
blind cross-over design tests (table 4.1, figure 4.4). The main aim was to show to
the patients themselves, and to the treating physicians, the degree of effect in a
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Figure 4.4: Experimental Design

Randomised double blind cross-over design used in the Leuven-
Antwerp study.



controlled manner. Once the advisory board for neurosurgery and psychiatric
disorders had approved the surgery, drug intake was reduced to a level which
was bearable for the patient. Having optimised the stimulation parameters, the
patients entered a cross-over design experiment, in which they were stimulated
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Table 4.1: Patient Description. Adapted with Minor Modifications from
Gabriëls (2004)

Short description of the eight OCD patients that received electrode
implants and were subjected to the randomised double-blind cross-
over test. M/F = male to female ratio; C1 to C8 = case 1 to case 8.

M/F Age of
onset
OCD

Age at
sur-
gery

Most severe OCD 
symptoms at surgery

Psychopharmacologic
treatment at surgery

C1 M 12 35 Obsession with the
“sound of silence”, 
fear of hair growth

Lormetazepam (0.5mg)

C2 F 24 52 Contamination, poison-
ous plants, checking, ask-
ing questions

Sertraline (150mg/d)
Prazepam (60mg/d)
Diazepam (10mg/d)
Trazodone (100mg/d)

C3 F 16 38 Obsession with whether
things actually exist or
not, touching things,
counting, washing rituals

Fluoxetine (20mg/d)
Clomipramine (50mg/d)
Lorazepam (3.75mg/d)

C4 M 12 35 Extreme fear of poisoning
others, obsessed with fail-
ing to assist people in
need, checking, hand
washing, cleaning rituals

Clomipramine (150mg/d)
Risperidone (6mg/d)
Alprazolam (4mg/d)
Lormetazepam (2mg/d)

C5 F 14 40 Contamination (urine,
faeces, sperm), washing
rituals, toilet routine,
repeating sentences and
questions, hoarding

Fluoxetine (40mg/d)
Thioridazine (50mg/d)
Alprazolam (4mg/d)

C6 M 16 37 Intrusive aggressive
behaviour, checking
behaviour

Clomipramine (225mg/d)
Olanzapine (20mg/d)

C7 F 20 39 Order and symmetry,
cleaning rituals, incom-
pleteness

Clomipramine (75mg/d)

C8 M 14 40 Obsessions with dirt and
grease, order and symme-
try, checking, washing,
cleaning, repeating behav-
iours, incompleteness

Venlafaxine (300mg)



for three months, followed by a period of three months without stimulation. In
other patients, the sequence was the other way around: three months of stimu-
lation followed after three months without stimulation. The patients were ran-
domly assigned to these groups through the toss of a coin. The evaluators (psy-
chiatrists and psychologists), as well as the patients, were kept unaware of the
stimulation condition, and they could decide to shorten the period of 3 months
if the patient was in great distress. Extensive psychiatric and neuropsychological
testing was performed before surgery and at the end of each three month seg-
ment of the trial. A description of all measured parameters during both the
period of stimulation and the period of non-stimulation can be found in sev-
eral references (Gabriëls et al. 2003; Nuttin et al. 2003b). The primary means of
measuring the outcomes was the Yale-Brown Obsessive-Compulsive Scale
(YBOCS), a scale of 40 which measures obsession and compulsion. A score of
less than 30/40 was used as the cut off point at which patients were excluded
from surgery. Before surgery, the mean of all eight YBOCS-scores was 33, at the
end of the no stimulation condition the score remained 33. However, at the end
of the period of stimulation, the mean YBOCS-score decreased to 17. Six of the
eight patients were considered to have responded well to their treatment,
because their YBOCS-score dropped by at least 35% during stimulation. In this
group of patients the level of their depression, as measured by the Hamilton
Depression Scale, decreased with 50%. The patients who were operated in 1998
and experienced a good effect due to the stimulation are still benefiting from
the results of stimulation treatment today (2006).

4.3.3 Side Effects and Complications

When introducing a new therapy, as much attention must be paid to the
possible side effects as well as the beneficial effects. As far as we know, there
are no publications available on the possible side effects and complications
of this type of therapy apart from those published by Leuven-Antwerp.
Therefore, only those issues uncovered by the Leuven-Antwerp group will be
discussed here (Nuttin et al. 2003a; Nuttin and van Kuyck 2002; Nuttin et al.
2000; Cosyns et al. 2003).

1. Technical problems due to the limited life of batteries. The most important
problem the Leuven-Antwerp team was confronted with initially was the
battery power source of the stimulation devices. It needed to be replaced sur-
gically every four to twelve months. This kind of surgery can be undertaken
as outpatient treatment and under local anaesthetic, but puts the patient at
risk of infections and can damage the extension cables. In patients 7, 9 and
10 the amplitudes employed approached the level of amplitudes used for the
electrical brain stimulation in movement disorders and chronic pain. How-
ever, it is too early to state that the battery problem has been solved. On the
other hand, Medtronic Inc. has built a stimulator with a rechargeable bat-
tery, which is being tested in patients with chronic neuropathic pain, and
which could be recharged by wearing a belt now and then for a period of
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around six hours, and which may, according to the manufacturer, have a life
span of nine years. This new battery may resolve the problem of frequent
small surgical interventions being needed in patients receiving this type of
treatment. It is not known at this stage whether the OCD patients will cope
with recharging their battery now and then.

2. Surgical complications. In two cases, electrode contacts broke. In one patient,
this required the replacement of the electrode. In the other, the contact was not
essential for obtaining beneficial effects. In addition, two extension cables
broke because they were too short. Only later on in the study was it possible to
obtain longer extension cables with which traction could be avoided.

In patient 11 a haemorrhage in the left internal capsule and lentiform
nucleus was caused by the insertion of the left electrode. This was due to an
unexpected deviation of the electrode from the initially planned pathway,
because the stylet of the pisces quad compact lead is much less stiff than the
stylet of a classical DBS 3387 or 3389 lead (Medtronic Inc). Therefore, the
stylet of the pisces quad compact lead either has to be redesigned, or a differ-
ent electrode may have to be used in the future. During the first weeks after
surgery, this patient experienced spatial and temporal disorientation . Her
mood improved and the obsessions and compulsions decreased. When she
came to the outpatient clinic to see the neurosurgeon, she had the impres-
sion she was still at home, and that it was someone other than herself talking
to the neurosurgeon. This impression gradually faded after some weeks and
finally totally disappeared when the stimulators were switched on. She is
now very happy, because her obsessions and compulsions are removed while
her brain is being stimulated. Further study in this patient is necessary to
determine the reason for the improvement in her condition. Is it the result of
the lesion induced by the bleeding (and which is comparable with a left cap-
sulotomy), the stimulation or a combination of two?

Unfortunately, in patient 12 also a left-sided intracerebral haemorrhage
developed after the electrode implantation. As the Leuven team had experi-
enced no cases of bleeding at all in a large series of STN implantations for
Parkinson’s disease but two patients in their small OCD-series had experi-
enced this, they analysed, together with Medtronic Inc., the reason for the
second bleeding in great depth. It was concluded that the 3487 lead in fact
seems to have an irregular sharp edge. Therefore, a different lead (3387) was
used in patients 13 and 14, and those patients did not experience any haem-
orrhaging. Furthermore, on contrast-enhanced MRI scans, one cannot
clearly see certain venous structures, which can be better recognised in con-
trast-enhanced CT-scans. From then on, they always use both contrast-
enhanced MRI and CT for treatment planning. Patient 12 experienced a
period of agitation and confusion, but also a decrease of his obsessions after
surgery. He now recovered fully from the agitation and confusion. However,
the obsessions and compulsions have only slightly improved.
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3. Other complications.
– In patients 1 and 4 the electrodes were removed and a bilateral anterior cap-

sulotomy was performed. This was due in patient 1 because to a lack of ben-
eficial effects and in patient 4 because he could not cope with the frequent
battery renewals. This shows that the reversible option of electrical stimula-
tion can be a step in determining the necessity for a lesion procedure.

– Several patients experienced changes in body weight. In some cases, it
increased and in others it decreased. A weight increase is also seen in
OCD patients receiving treatment with selective serotonin reuptake
inhibitors (SSRIs). It might be speculated that electrical stimulation
works on a similar kind of basis. However, it still cannot be explained why
body weight decreased in some patients.

– In one patient a pyelonephritis developed, but this was considered to be
unrelated to the electrical stimulation.

– In 2 patients there was transient urinary incontinence. This symptom can
sometimes be observed in patients having undergone a bilateral anterior
capsulotomy as well.

– In one patient there was an increased need to sleep. Fatigue was induced dur-
ing stimulation in one patient, but she did not want to reduce the stimulation.
On reducing the level of stimulation, the fatigue would disappear, but the
obsessions and compulsions would come back, which she clearly did not like.

– Nervousness due to the stimulation was observed in one patient,
increased irritability-disinhibition-conflicts/aggression were observed in
2 patients, but only at higher amplitudes. Reduction of the stimulation
amplitude could solve those side effects.

– Overconfidence (n=3), inaccurate risk assessment (n=1), clumsiness (n=2),
unconcerned, detached, aloof behaviour (n=1) were observed with increased
amplitude, but again those side effects disappeared at lower amplitudes.

– There was one suicide attempt when stimulation was on and one when
the stimulator was off. One patient left a suicide note. However, all of the
operated patients had had suicidal tendencies prior to surgery. We have
no evidence that the risk of suicide increases or decreases due to the stim-
ulation as the patient group is too small. However, as this was already
observed in STN stimulation, and even with other treatments for other
diseases, this tends to suggest that it is not related to targets or to high fre-
quency stimulation per se but rather to important changes in the condi-
tions of the patients as explained above.

4.4 Experience of Other Research Groups

Experiences with DBS in psychiatric disorders in research groups other than
the Leuven-Antwerp group is summarised here as far as it has been published
or communicated within the scientific community. The Karolinska group
(Meyerson, Mindus, Andréewitch, Linderoth, Rück) has operated on two
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patients but no clear beneficial effects have been observed. The reason for this
is unclear but may be because of a slightly different electrode position. The
other centres of the DBS-OCD-collaborative group have found similar effects
arising from acute and chronic electrical stimulation in 26 patients as those
described above. Some of these results have already been published (Sturm et
al. 2003; Abelson et al. 2005) and others will be published soon. Several papers
describing the effects of electrical brain stimulation in one or two cases have
been published recently in the international literature on a variety of psychi-
atric disorders (Anderson and Ahmed 2003; Canterbury 2003; Aouizerate et
al. 2004; Cosgrove 2004). For instance, a group from Paris has implanted elec-
trodes in the STN in two parkinsonian patients who also suffered from OCD.
The symptoms of both Parkinson’s disease and OCD improved as a result of
electrical STN stimulation (Mallet et al. 2002). These findings have been con-
firmed in another centre (Fontaine et al. 2004) and are currently the subject
of a multicentre trial in France. Moreover, stimulating another target, the
inferior thalamic peduncle, seems to decrease the symptoms of OCD.21 All
those targets are part of the limbic circuitry which is affected in OCD.

Based on the findings of the Leuven-Antwerp group that both depression
and anxiety were influenced to a large extent by electrical brain stimulation
in OCD patients, the logical step was to study the effects of electrical brain
stimulation in patients with severe anxiety and/or depression. In Cologne,
Sturm et al. found clear beneficial effects in patients suffering from anxiety.
In addition, a group based in Toronto has published some promising initial
results on the treatment of major depression (Mayberg et al. 2005). This
group determined their target based on positron emission tomographic
data. The members of the DBS-OCD collaborative group have also started to
study the treatment of major depression and twelve patients have been oper-
ated on so far within this collaborative group.

In France, neurosurgery for psychiatric disorders has not been performed in
the last decades. In 2002 the “Comité Consultatif National d’Ethique pour les
Sciences de la Vie et de la Santé” has decided, in response to a question posed by
A. Benabid (Grenoble), that lesioning procedures still may not be performed in
France. However, the committee has allowed research into the use of DBS for
the treatment of OCD to proceed, because of the reversibility and adaptability
of the treatment (Comité Consultatif National d’Ethique pour les sciences de la
vie et de la santé 2002; Goodman 2002; Gybels et al. 2002).

Looking back to the development of DBS in movement and psychiatric
disorders, the research community did not know much about the basic
mechanisms involved in treating these conditions, but was confronted with
the severe suffering of certain patients and was looking for a reversible treat-
ment. These two reasons were the major drives for the development of the
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treatments. For the development of DBS for Parkinson’s disease there was
also the fact that intra-operative electrical brain stimulation had already
been used for a long time to determine the site of the lesion to be made while
performing a thalamotomy. A partial insight into the basic mechanisms
involved in the use of DBS treatment in movement disorders followed later.
For DBS in psychiatric disorders, lots of the mechanisms are still unknown.
In many fields, medicine proceeds in precisely this way. One needs to have an
idea of the possible risks and benefits for a patient to be treated with a new
kind of therapy. However, in the initial stages at least, it is probably not
essential that one understands completely how the therapy works.

Neurosurgeons are stimulating abnormally functioning networks for dif-
ferent conditions: for OCD one stimulates the anterior limbs of the internal
capsules, the nucleus accumbens, the bed nucleus of the stria terminalis, or
the limbic part of GPi (figure 4.5). All those structures are, in one way or
another, connected with each other and are part of the so-called limbic sys-
tem. Electrical stimulation in one of those nuclei has already been shown to
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Figure 4.5: Networks 

An example of different abnormally functioning networks: for OCD
the anterior limbs of the internal capsules (Int Caps), the nucleus
accumbens (NAcc), the bed nucleus of the stria terminalis (BNST),
or the limbic part of globus pallidus (GPi) have been stimulated
electrically with beneficial effects in at least one patient. All those
structures are in one way or another interconnected: for bradykine-
sia and rigidity GPi and subthalamic nucleus (STN), for levodopa-
induced dyskinesia GPi and centrum medianum-parafascicular
nucleus (CM) and for tremor ventral intermediate nucleus (Vim),
CM, STN and GPi.

(Figure taken with permission and adapted from Benabid, personal communication in
the Europäische Akademie, March 3, 2006)



have at least some effect on the OCD-symptoms in at least one patient.
Depending on which of the nuclei is stimulated, one symptom may be influ-
enced more than another one. However, other networks exist, like the motor
circuitry and this motor circuitry differs depending on which motor activity
one looks at, for instance levodopa-induced dyskinesia’s, tremor, bradykine-
sia and rigidity. As those networks do not always lie next to each other, but
are interconnected, one can understand that psychiatric symptoms may arise
when one is stimulating a motor network. The subthalamic nucleus is a good
example. It is composed of a motor part, a limbic part and at least one other
part, which is not relevant in this discussion. When treating a patient with
Parkinson’s disease with electrical subthalamic high frequency stimulation,
the motor symptoms may improve, but this may lead to the creation of new
symptoms (like confusion or euphoria) induced by the electrical stimulation
of a perhaps previously normally functioning limbic network. On the other
hand, electrical stimulation of the GPi or STN may be performed to treat
either a motor disorder or a psychiatric disorder (e.g. OCD).

The indication for DBS in Parkinson’s disease has widened over the years,
as it became gradually clearer that the disadvantages of the surgery did not
outweigh its possible advantages in less severe cases of Parkinson’s disease. At
this moment, the indication for DBS in psychiatric patients has not yet
widened, but it is not impossible that a similar evolution will occur, depend-
ing on the risks and benefits of this treatment, observed in well controlled
clinical trials.

4.5 Transcranial Magnetic Stimulation

In transcranial magnetic stimulation (TMS) magnetic pulses are applied to a
certain region of the head by a handheld stimulating coil. This coil is con-
nected to a stimulator, which generates those pulses. The magnetic field,
which changes in time, induces an electrical current in the skin, the deeper
tissue and, most interestingly of all, in different brain structures. As opposed
to electrical brain stimulation described above, this technique is non-inva-
sive. It is possible to deliver single, paired or repetitive magnetic pulses. In
the latter case, one uses the term repetitive transcranial magnetic stimulation
(rTMS). As an example of an effect induced by TMS, we can state that mus-
cle contractions can be obtained above the motor cortex. Most studies have
looked at effects of TMS on superficially lying brain structures.

Both electrical brain stimulation and TMS were developed in the clinic
itself and only later on were basic neurobiological data obtained in order to
understand some of the underlying mechanisms. TMS seems to be a safe
technique. Safety guidelines have been developed and, taking into account
those guidelines, TMS rarely provokes seizures and the auditory threshold
does not change. The application of TMS may cause local pain resulting
from the direct stimulation of those muscles directly underlying the coil and
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from the stimulation of facial and scalp nerves. Between 5 and 20% of
patients experience headaches after rTMS sessions. Some transient cognitive
changes have been observed. However, there is no indication that TMS
causes brain damage. rTMS on the dorsolateral prefrontal cortex has been
used in healthy subjects to elucidate the basic neurophysiology of mood
modulation. In depressed patients, antidepressant effects of rTMS are transi-
tory and, therefore, a maintenance strategy needs to be developed in order to
make rTMS useful in a clinical setting. As a research tool, though, rTMS def-
initely seems to be a promising technique.

Therapeutic seizure induction has a strong and reliable effect on depres-
sion. Electroconvulsive therapy (ECT) is now routinely being used in several
psychiatric clinics. At this moment, it is not at all clear that rTMS is better
than ECT. rTMS at convulsive levels is now being developed as a more tar-
geted form of convulsive therapy (Schlaepfer et al. 2006).

4.6 Comments on the Published Guidelines on Electrical
Brain Stimulation for Psychiatric Disorders

What follows is the summary of an interview, dating from June 2005, by Mrs.
Allison Abbott (Nature) with 2 of the OCD patients operated on in Leuven,
who received DBS (Abbott 2005). The patients did not hear each other’s
answers, but the answers were in essence the same. Question 1: How severe
was your disease before the operation? Answer: I would surely have commit-
ted suicide if the surgery hadn’t taken place. Question 2: Do you think the
surgery has changed anything? Answer: After surgery there was a major
change in my life. I can enjoy life again, which was impossible before. My
compulsions and obsessions are greatly reduced. They do not bother me so
much anymore and I can now live with them. I am neither depressed nor
anxious anymore. Question 3: Would you advise anyone else, who has the
same degree of illness as you, to have the surgery? Answer (immediately,
without any hesitation): Yes, without any doubt. Question 4: Don’t you find
it an ethical problem that an artificial stimulating device rules your life and
makes you feel better? Answer (immediately): I don’t see the ethical problem.
It makes me feel better and I like to be better. If this is an ethical problem,
then any medical treatment to improve the condition of a patient is an ethi-
cal problem.

The authors of the guidelines are the OCD-DBS collaborative group
(Nuttin et al. 2002; Nuttin et al. 2003c). When they started with DBS for the
treatment of OCD, they were afraid that something similar could happen as
has occurred with the lobotomies for psychiatric disorders in the past. There
were only general rules and the group decided to develop self-regulating
guidelines that would serve as a basis for possible future of neurosurgery in
the case of psychiatric disorders. The main drive for the development of DBS
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for OCD was the existence of very seriously ill OCD patients that need treat-
ment. The main difference with the lesions being produced in this case is the
reversibility and adaptability of the treatment. However, doctors still influ-
ence patients’ behaviour and this could be conceived of as brain manipula-
tion. This thought alone may lead the public to demand an end to the
implantation of electrodes in the brain to treat psychiatric disorders. How-
ever, doctors also influence the patients’ behaviour when performing much
more mundane tasks such as prescribing antidepressants to those suffering
from depression. Similarly, doctors may also alter the behaviour of patients
simply by telling them to make lifestyle changes such as giving up smoking.
Therefore, it is not necessarily bad to change the behaviour of a patient. In
the case of refractory obsessive compulsive disorder, the patient suffers so
much that in many cases suicide is the only alternative. If death is the out-
come of the disease, then most people will not bother with a surgical inter-
vention that aims to diminish suffering, even if the behaviour of the patient
is changed. In fact, a change of behaviour is a wanted response, because
obsessions and compulsions are unwanted behaviours, and if one wants to
remove those, one has to change the behaviour of the patient anyway. There
are many examples where behaviour is irreversibly changed due to surgical
interventions. A very clear example of this is surgery for epilepsy, where a
large part of the temporal lobe is removed in order to stop epileptic fits, but
which often results in (irreversible) behavioural changes.

In severe cases of major depression, it is well known that the patient may
suffer so much that suicide seems to be their only alternative. The first trials
with DBS for major depression now indicate that, when the amplitude of
stimulation is increased relatively quickly, hypomania may arise as an
unwanted side effect. This does not occur in all patients and can be con-
trolled. However, further clinical research is necessary to develop strategies
to diminish the chance of developing hypomania. If it turns out to be impos-
sible to avoid hypomania altogether, then it may be the case that DBS is not
the best alternative for the treatment of major depression.

In order to try to prevent DBS from being used as a routine treatment at
this moment without the necessary further research, the DBS-OCD collabo-
rative group has decided to publish guidelines on “Electrical brain stimula-
tion for psychiatric disorders”. At this moment these are the only published
guidelines and these will be explained in the following paragraphs. If some-
body were to disagree with those guidelines, the logical step would be for
that person to publish a new set of guidelines, so that these could be com-
pared with the existing ones. It is also clear that guidelines may change over
time with progress and experience.

One of the statements is: “Treatment of psychiatric patients with DBS
remains investigational, however, and is not considered standard therapy”
(Nuttin et al. 2002, 2003c). The aim of the collaborative group is to optimise
the therapy before it is routinely used. The DBS-OCD collaborative group
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recommended that the following minimum requirements be met by those
considering the application of DBS in the case of psychiatric conditions:

1. An ethics committee (e.g., the Institutional Review Board in the United
States) that will have ongoing oversight of the project should approve the
investigational protocol.

2. A patient assessment committee should evaluate each patient as a possi-
ble candidate for inclusion in the protocol. The role of this committee is
to ensure that potential candidates meet certain medical and psychiatric
criteria and are appropriate for inclusion in the study and to monitor the
adequacy of the consent process. Patient assessment committees should
be constituted broadly to achieve an ethically valid consensus, and they
should have the opportunity to obtain independent capacity assessments
when indicated. (ibid.)

In the case of the Leuven-Antwerp group, this assessment committee was
a self-appointed advisory board and not an official committee, installed by a
higher authority with legal standing.

3. Candidates for DBS surgery should meet defined criteria for severity,
chronicity, disability and treatment-refractoriness. (ibid.)

These criteria should be described in the research protocol.

4. The use of DBS should be limited solely to those patients with decision
making capacity who are able to provide their own informed consent.
Patient consent should be maintained and monitored throughout the
process, and patients should be free to halt their participation voluntarily.
(ibid.)

One of the ways this patient freedom can be dealt with is to provide the
patient with a handheld programmer, which will allow the patient to switch
the stimulator on or off whenever he/she wishes. It would also be possible
for the patient to change stimulation amplitude, pulse width and/or fre-
quency if the doctor agrees to this. The doctor can set the stimulation
thresholds to ensure that the current remains high enough to achieve the
desired beneficial effects but low enough to avoid any side effects. It is pos-
sible for the doctor not to let the patient change any stimulation parame-
ters, but at this moment it is not possible to prevent the patient from
switching the stimulator on or off, as long as the patient has a well func-
tioning handheld programmer. Currently, the programmer is not given to
the patient during the blinded periods of stimulation, because the pro-
grammer would provide a tool that could reveal to the patient whether or
not he is being stimulated. However, in all protocols until now, these
blinded periods are limited in time and are followed by a period of open
stimulation, where the patients know the stimulator is switched on. One
possible way to solve this issue could be to provide the patient the right to
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ask for a programmer and at least to be able to switch the stimulator on or
off. This gives the patient the same freedom as when medication is pre-
scribed: the patient can decide to take medication or not to take it. In fact, it
gives them even more freedom: when a patient is admitted to the hospital, a
doctor prescribes drugs which are often not explained to the patient. With
the stimulation the patient will need to have given informed consent and
will always be able to stop the stimulation after the blinded trial period.
During the blinded period, when the patient has no handheld programmer,
the patient still has the ability to withdraw from the study at any time.

On the other hand, this concept of allowing patients to change the
parameters of their stimulation in order to fulfil his freedom is a double
edged sword, as the patient lacks the training for programming and may
end up with an inappropriately programmed system, which may open
him/her up to the risk of unwanted, inefficient stimulation, which can be
unpredictable and possibly harmful. The patient may even inadvertently
switch the stimulator off without wanting to do so. Therefore, we do not
want to impose that it is necessary to give patients such a handheld pro-
grammer.

5. Patient selection, surgical treatment, device programming, and compre-
hensive, regular psychiatric follow-up should be conducted at or super-
vised by a clinical research centre.

6. The investigative team should include specialists from the following dis-
ciplines, and they should work in close collaboration:
a. A functional neurosurgical team with established experience in DBS.
b. A team of psychiatrists with extensive experience in the psychiatric

condition under investigation.
c. Preferably, both of the preceding groups should have some experience

in neurosurgical treatment for psychiatric disorders. If not, close con-
sultation with experienced centres is indicated.

7. Investigators must disclose potential conflicts of interest to regulatory
bodies such as ethics committees or institutional review boards and to
potential enrollees during the informed consent process.

8. The surgery should be performed only to restore normal function and
relieve patients’ distress and suffering. (Nuttin et al. 2002, 2003c)

This last statement was included to avoid the possibility that people
would try to develop DBS procedures for the purpose of improving certain
mental capacities (e.g. memory) in normal, healthy individuals. As far as we
know, no such surgery exists today. The reason why the DBS-OCD collabo-
rative group imposed an opposition to such developments on themselves is
that in the normal person, the advantages of the surgery are not propor-
tional to the possible risks involved in the surgery. Moreover, being a healthy
person, and having had a successful DBS procedure to change one’s memory,
one would have an unfair advantage over other people who did not have this
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surgery for this superior memory. This could lead to other people wishing to
have this surgery, putting them too at an unnecessary risk. It may become an
unwanted rush for the best operation and the value of a normal person with-
out DBS might be endangered.

Continuous critical analysis of medical and ethical issues in the field of
neurosurgery for psychiatric disorders should be conducted by those
research centres performing such interventions in order to avoid the type of
development seen in the time of Walter Freeman (Kopell and Rezai 2003).

9. The procedure should be performed to improve patients’ lives and never
for political, law enforcement, or social purposes.” (ibid.)

This statement is in line with the previous paragraph and tries to avoid the
history of “psychosurgery” repeating itself. In the case of abnormal auto- or
heteroaggression, in particular, one should always distinguish the advantages of
surgery for the patient and for their surroundings. This is especially so in the
case of children. For further elaboration on this topic we refer to Chapter 6.

In our experience, embarking on this type of research requires a major commit-
ment of time, energy, and resources across disciplines before and after device
implantation. DBS has the potential to offer hope for severely ill patients, but
investigations in this area should proceed cautiously to maintain the public trust
necessary for scientific progress. (ibid.)

With regard to TMS, rTMS and rTMS at convulsive levels, we think that,
as there are very few side effects, the advantages of their use may, in several
cases, seem greater than the disadvantages. However, well designed clinical
studies are still needed in this field. The use of TMS or rTMS for enhance-
ment purposes should not necessarily be disregarded on the grounds of
safety. However, many complex issues arise out of this potential use of these
techniques. For an in depth discussion of these issues, we refer the reader to
Chapter 6, which specifically talks about the question of enhancement pro-
cedures. At this stage it suffices to note that at this time neither TMS nor
rTMS are routinely used for enhancement purposes.

4.7 Summary

In electrical brain stimulation, electrodes are inserted into the brain and a
high-frequency electrical current is applied directly to the brain tissue, thus
reducing the symptoms of patients suffering from motor disorders (such as
Parkinson’s disease) or severe psychiatric diseases refractory to pharmaco-
logical treatment. While in former times surgical techniques were often used
to locally destroy deep brain nervous tissue, most neurosurgeons currently
prefer electrical stimulation because of the reversibility and the adaptability
of the treatment.

Obsessive-compulsive disorder (OCD) and major depression are the two
psychiatric indications for which electrical brain stimulation has now been
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shown to be successful. However, even for these two indications the tech-
nique is still in an experimental stage. The main drive for the development of
electrical brain stimulation for OCD and major depression was the existence
of very seriously ill patients in desperate need of treatment.

In transcranial magnetic stimulation (TMS), magnetic pulses are applied to
a certain region of the head by a handheld stimulating coil. This coil is con-
nected to a stimulator, which generates those pulses. The magnetic field, which
changes over time, induces an electrical current in different brain structures.
As opposed to electrical brain stimulation, this technique is non-invasive. Both
electrical brain stimulation and TMS were developed in clinic practise. Only
later were basic neurobiological data obtained helping to understand at least
some of the underlying mechanisms responsible for their effectiveness.

Patients with deep brain electrodes can be equipped with a handheld pro-
grammer in order to enable them to decide when to receive stimulation or
not. This on-/off-switch provides a practical way to counter concerns that
stimulation techniques might be used to manipulate patients. However, the
idea of safeguarding the patient’s autonomy by allowing him or her to
change stimulation parameters is a double edged sword, as the patient lacks
training in programming the stimulation device. Patients themselves do not
seem to consider it an ethical problem that an artificial stimulating device
influences their mind as long as it makes them feel better. They compare the
device with other implantable devices, such as pacemakers, which are used
for the treatment of other diseases like heart disease.

Electrical stimulation devices are being inserted into the brain by means
of surgical interventions. The term “psychosurgery” is nowadays being
replaced by “neurosurgery for psychiatric disorders”. In France, this kind of
surgery has not been performed in the last decades. In 2002 the “Comité
Consultatif National d’Ethique pour les Sciences de la Vie et de la Santé”
decided to maintain the ban on lesioning procedures for psychiatric disor-
ders. However, the Comité has agreed to allow electrical brain stimulation
for OCD in research centres as part of a research protocol because of the
reversibility and adaptability of the treatment. A collaborative group trying
to optimise electrical brain stimulation for OCD has decided to develop self-
regulating guidelines that can serve as an example as to how the application
of neurosurgery in psychiatric disorders may be regulated in a responsible
way. Furthermore, it is already common practice to have an advisory board
for neurosurgery in psychiatric disorders review the patients and decide
upon the suitability of surgery for each patient.

Technological innovations for brain stimulation are on the horizon in
laboratory conditions and in research projects, but not yet in the clinic.
These include the miniaturisation of electrodes and stimulators, the use of
nanotechnology, telemonitoring, telemedicine and telecontrol. The future
possibility of telecontrol, in particular, necessitates the development of safety
requirements.
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Part II 
Societal, Ethical, and Legal Challenges



5 Person, Personal Identity, and Personality

5.1 Preliminaries

It was mentioned in the introduction that one of the major types of con-
cerns related to new methods of intervening in the brain is expressed in the
question whether the identity of those persons they are applied to is put at
risk. Worries of this kind have already been voiced in the past with respect to
traditional intervention techniques used in neurosurgery, psychopharmacol-
ogy, and even (non-invasive) psychotherapy. However, the availability of
new techniques like neural grafting, neuroprosthetics and electrical brain
stimulation endows those old concerns with new socio-political vigour.22 In
this preliminary section we will attempt to disambiguate the fears of those
who would regard certain techniques for intervening in the brain as a poten-
tial threat to personal identity. In doing so, it will turn out that, while some
particular worries falling within this category need not be dealt with at great
length, others require a clarification of the concepts of identity in general, of
personal identity in particular, and of related concepts like personhood and
personality before a comprehensible assessment of possible hazards can be
given for different techniques.

As an example of the type of concern that can be dismissed relatively eas-
ily, we bring to mind a rather peculiar worry pertaining specifically to the
technique of neural grafting: Some people seem to worry that certain of a
donor’s personality traits, which might be encoded in a neural graft, could
get transferred to the graft recipient. The reason why this particular concern
can be put aside without much ado is that it is based on an all too naïve pic-
ture of the brain’s functioning, on the one hand, and of the technique of
neural grafting, on the other. Even though, in a sense, there is truth to the
claim that certain delimited parts of the human brain are specifically
involved in the implementation of certain psychic functions, the brain does-
n’t work like a construction kit with neatly separable modules for each of a
person’s functional traits. In any case, such brain parts could certainly not
confer “alien” personality traits when dissected from immature brains and
inserted in a topologically analogous mature, but malfunctioning site in the
skull of a person (Boer 1999:470). But this (not a transplantation of brain
parts of other persons) is exactly what is done through the technique of neu-
ral grafting. Considering, for instance, the actual experimental treatment of

22 While this concern pertains mutatis mutandis to all new techniques for interven-
ing in the psyche, in recent years it has been widely discussed especially with
regard to brain tissue transplantation. See Boer 1994, 1996, 1999; Franz 1996;
Hildt 1996, 1999a, 1999b; Jelden 1996; Linke 1993; Metzinger 1996; Northoff
1995, 1996a, 1996b, 2001; Quante 1996.



Parkinson’s disease by means of neural grafts, the danger of alien thoughts,
memories, preferences, etc. intruding a recipient’s mind and undermining
his identity becomes utterly elusive since the sole source for acquiring neu-
ronal grafts at present are electively aborted human foetuses or pig foetuses.

However, even if there is no reason to expect a donor’s psychic traits
encroaching upon the personality of the respective recipient, the inserted
material might still act as a disintegrating force on a recipient’s personal
identity – in the sense of leading either to a breakdown of personhood itself
or to an alteration of his personality so radical that, in the end, he would be
“no longer the same”. Let’s take a closer look at both of these possible perils23

in turn. The expression “breakdown of personhood” is meant to describe a
situation in which following an intervention a patient can no longer be said
to be a person. Whether one takes this to be an actual possibility will depend
on one’s general understanding of personhood. For there is an old tradition
according to which the use of the concept of a person doesn’t allow for
human beings to be deprived of personhood. This tradition, which is deeply
rooted in medieval theological thinking, acknowledges the possibility of
nonhumans being persons (e.g. angels), but on the other hand holds that
there can be no human being which for any reason or at any time in its life is
not to be considered as a person.24 According to a second – distinctively
modern and secular – strand of tradition, though, human beings do not
qualify in and of themselves as persons, but rather by virtue of certain capac-
ities. We will see later on that there is some disagreement among the propo-
nents of this view as to which capacities are those that are essential for per-
sonhood. However, usually these capacities are taken to be such that no
human being already possesses them at the time of birth (s. e.g. Quante
2002:20) and that for any person there is some likelihood to lose these capac-
ities again (either permanently or for some period during their lives).

To illustrate the dissent between the two traditions, let us consider, for a
moment, the case of human beings living in a persistent vegetative state
(PVS). Being in such a wakeful yet unconscious state, they more or less lack
all the characteristics (like e.g. awareness and self-consciousness) deemed to
be constitutive for being a person by followers of the second tradition. Still,
adherents of the first tradition would take offence at the claim that humans
trapped in PVS are not to be considered as persons. The reason for their
uneasiness is that they conceive of personhood as the distinctive status of
beings deserving moral concern. Given this assumption, conceding that
human beings lose personhood by entering into PVS implies that they forfeit
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cannot be ruled out by a priori arguments. It does not mean that they are empiri-
cally established “possible side effects” of the technique.

24 Accordingly, most contemporary philosophers who subscribe to this view have a
strong affinity to theology, see for instance Ford (2002) and Spaemann (1996).



their right to respectful treatment.25 The idea of (living) human beings
devoid of any rights and discriminated against in medical care is as unac-
ceptable to us as it is to the objectors of non-personal human beings. Still, in
this chapter we will develop an account of personhood along the lines of the
second tradition, that is, we acknowledge the possibility of human beings
which are not persons. The reason for this is that for a serious consideration
of concerns regarding the identity of persons that undergo a new kind of
medical intervention this approach is without alternative. After all, if one
presupposes along the lines of the first tradition mentioned above that “per-
son” is just another word for “human being”, then it becomes a trivial truth
that nothing that you can do with a person’s psyche will change her identity.
For no matter how thoroughly you change the personality of a human being,
it will still remain the same individual of the species homo sapiens sapiens.
However, to forestall misconceptions we would like to emphasise from the
outset that we do not require holders of moral or legal rights to be persons.
Instead, we will argue that personhood is a prerequisite just for the ascrip-
tion of duties, but not for the recognition of rights.

Coming back to where we started, the expression “breakdown of person-
hood” can be used to refer to the situation of patients that – due to some
medical intervention or for other reasons – end up being no longer a person.
Of course, if there was a higher than negligible risk for patients undergoing a
particular kind of intervention to be bereft of necessary capabilities for being
regarded as persons, then the procedure in question would not be employed.
In this respect, science and medical practice has obviously learned from the
history of psychosurgical interventions in the brain. For instance, in the
early 1950s lobotomies were still performed at a rate of 5.000 per year in the
United States notwithstanding their side effects, which include inertia, apa-
thy, decreased attention, social inappropriateness, and seizures (Missa
1998:737). How drastic a change in personality can result from brain surgery
has been famously depicted by Jack Nicholson in Milos Forman’s movie
“One Flew Over the Cuckoo’s Nest” (1975). Nicholson played McMurphy, a
rebellious patient in a psychiatric ward, who in the end is subdued by lobot-
omy, thereby turned into an apathetic wreck.

With Nicholson’s performance in mind one might wonder if a person’s
identity can get “extinguished” without it being replaced by a new one, but
also without the person ceasing to exist altogether as is the case with PVS. Let
us suppose that after the lobotomy McMurphy still knows who and where he
is though he doesn’t care much about it, furthermore, that he is still able to
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patients, and should therefore, in practice, be either avoided or applied indiscrim-
inately to all human beings (as potential patients).



talk and reason though usually he doesn’t feel like doing so. According to
some theories of personhood he thereby would still fulfil the minimal
requirements for being a person. What he lacks after the operation, so one
could argue, are all the distinguishing traits that defined his former identity.
Moreover, as he didn’t acquire any new characteristics that would render
him unique, he lacks any distinguishing features that could constitute a new
identity. The way we used the term “identity” in this description of McMur-
phy’s condition after his lobotomy is quite common in ordinary English.
Talking about identity in this way puts it in the immediate semantic vicinity
of terms such as “personality”, “individuality” and “uniqueness”. Not every
person does at any given time possess an identity in this particular sense of
individuality as uniqueness of personality. According to this understanding,
personal identity is something one has to achieve.

Common as it may be, we are not going to adopt the concept of iden-
tity in the sense just specified. Instead, in what follows, we will use the
term “the personal identity of x” solely to refer loosely to the set of condi-
tions whose satisfaction ensures that a person x will be identifiable and re-
identifiable as the person x. For, strictly speaking, identity is not an attrib-
ute of an object, like colour, shape or weight. Rather, attributes can them-
selves only be ascribed to an object x if there are (either explicitly given or
implicitly heeded) “criteria of identity” which allow to (synchronically)
identify and distinguish x numerically from other objects and to
(diachronically) re-identify (or disqualify) x at time t´ as the object x
already encountered at t.26

It should be noted that by speaking of “the personal identity of x” in
the sense of the set of conditions which (if satisfied) make a person x
identifiable and re-identifiable as the person x, the possibility is ruled out
that a person’s identity could be wiped out leaving behind a person “with-
out identity”. McMurphy’s personality after having been lobotomised
might be utterly dull, but as long as he is not bereft of any capacity that is
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26 This is the way “personal identity” is used as a technical term within philosophy
since the 17th century. It is noteworthy that it is also the original usage of that term
– before Locke, personal identity over time was not even conceived of as a prob-
lem. From 17th and 18th century “rational psychology” (then a firmly established
sub-discipline of philosophy), talk of personal identity made its way first into psy-
chology proper (which as an empirical discipline split from philosophy during
the last quarter of the 19th century), and from there, eventually, into everyday life.
Interestingly, even the common everyday usage of “identity” in the sense of “indi-
viduality” still bears the marks of the original philosophical question about iden-
tification and re-identification: When differential psychologists began to describe
persons with respect to their location within “spaces” constituted by “dimensions”
of personality-traits, different persons were (within such a frame of description)
distinguishable only insofar as they occupied different places in such a space (i.e.
if they differed in at least one personality-dimension). Hence, for all persons to be
identifiable (within such a frame of description), one needs the assumption that
each person has “individuality” in the sense of a unique personality.



indispensable for personhood he still is some person and as such does pos-
sess an identity in the sense that he can be identified and re-identified.
However – and this is perfectly in line with our use of “personal identity”
– there may be concerns about whether the human being we still call
“McMurphy” is now in fact a different person than the person that under-
went lobotomy.

On that basis, the question of whether (old or new) techniques of inter-
vening in the brain endanger personal identity can be exemplified and high-
lighted by questions like “After that intervention, will there still be me?“,
“Will the man who’ll come home to our house after the operation still be our
beloved daddy?” etc. On the same basis, asking whether techniques of inter-
vening in the brain might also bring about a loss of individuality (for
instance as a possible long-term effect of socially enforced practices of men-
tal “enhancement”) turns out to be a separate question, which, in fact, will
not be addressed in this chapter. However, it is important to realise that the
kind of interpersonal comparison required for conclusions regarding the
uniformity or diversity of personalities cannot be drawn unless, beforehand,
the questions of how to identify and re-identify persons as one and the same
at different times have been tackled.

The remainder of this chapter consists of four more sections: In Section
5.2, we will address some basic issues and problems regarding the concept
of identity and its application to so-called “continuants” in general, i.e.
objects that can persist through change – just like persons. Due to a certain
abstractness and generality, this section will be the one which (seemingly)
is thematically most aloof from the topic of assessing “new techniques for
intervening in the brain”. However, it lays the necessary groundwork by
providing a general frame for discussing (and resolving) questions regard-
ing the criteria of personhood and personal identity in the later sections.
Moreover, it helps to distinguish between the problems that may be dealt
with just by clarifying the concepts of identity and of continuants in gen-
eral and those problems that are actually specific to the concepts of person
and personal identity.

In Section 5.3 we will systematically analyse the concept of a person,
thereby establishing semantic criteria for personhood. This task becomes
necessary as soon as the word “person” is understood to mean not just
“human being”, and (within the context of this project) this understanding
is, in turn, necessitated by the fact that only against such a background con-
cerns and hypotheses regarding possible effects of interventions in the brain
on personal identity can be seriously discussed theoretically (and tested
empirically). It is important always to bear in mind this context because it
would be a serious misunderstanding if the considerations in Section 5.3
were interpreted as a venture to establish criteria for use e.g. in medical prac-
tice. But, of course, whereas psychiatrists, neurologists or clinical psycholo-
gists will certainly have to deal with a variety of psychic disabilities, they will
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never – in the context of decisions about treatment – have to face the ques-
tion of whether their patient is (still) a person or not.27

In Section 5.4, we will discuss critically the pre-eminent philosophical
theories about the criteria of personal identity over time, followed by an
account of our own. Importantly, this task is different from the one to estab-
lish criteria for personhood. It may very well be that certain attributes which
must remain unchanged for a person to stay the person he or she is do not
even enter in the concept of a person. Maybe (just to illustrate the point) a
person constitutively must meet certain cognitive criteria, but to remain the
person she is, must remain stable with respect to some emotive/motivational
character traits (what and who she cares for, how she is inclined to act in cer-
tain circumstances, etc.). For that reason, this section will in fact also have to
provide a clarification of the concept of personality and related concepts
(like “character”, “temper” etc.).

Finally, in Section 5.5, we will draw some conclusions about the norma-
tive questions pertaining to the possibility (in general) that techniques of
intervening in the brain might come with side effects regarding personal-
ity, personhood and personal identity. Having established criteria of per-
sonhood as well as persistence conditions for persons, it will be possible for
us to state which type of effects would have to count as falling under these
categories, and we will also be able to state whether some of these adverse
effects would be subtle in the sense that they might go unnoticed if not
specifically checked upon. With respect to such side effects we will formu-
late some general recommendations pertaining to research on, as well as
the application of techniques for intervening in the brain. Section 5.5 also
provides (at its beginning) a summary of Sections 5.2–5.4. We therefore
advise readers only looking for information about our general train of
thought, the claims we come to maintain and their connection to the rec-
ommendations we eventually arrive at (but otherwise lack the time,
patience or interest to deal with the rather elaborate network of argu-
ments) to just read Section 5.5. All other readers are welcomed to Section
5.2 now.
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27 There could be, however, other such contexts, notably of the type where physi-
cians are commissioned to provide expert testimony in court trials. For assess-
ments concerning a defendant’s “accountability”, “diminished responsibility” or
“insanity” are – as will be shown in Section 5.3 – de facto assessments of the
defendant’s person-status. With respect to treatment decisions, one may wonder
whether there is not at least one type of situation where physicians have to deal
with the question of their patients’ status as person, namely when they need to
know from whom to obtain informed consent. However, this – being a matter of
legal status – is always legally pre-decided (i.e. the patient either has or has not a
legal guardian). In any case, even if the legal status is about to be determined anew
by a court, it will usually not be the physician doing the treatment who will get
commissioned to provide expert testimony on this subject.



5.2 Identity and Continuants

5.2.1 Numerical Identity 

The logical relation of identity is governed by two fundamental principles.
The first one is the principle of substitution. It goes back to Gottfried Wil-
helm Leibniz and says that if t=s, then whatever is true of t is also true of
s. Therefore “s” can be substituted for “t” (and, as can be proven, also vice
versa) in any context where it occurs purely referential.28 In other words:
For t and s to be identical they must be indiscernible. Therefore, the prin-
ciple of substitution is sometimes referred to as the principle of indiscerni-
bility of identicals. This principle can be easily confused with a second one,
the principle of the identity of indiscernibles (principium identitatis indis-
cernibilium), which also has been formulated by Leibniz, and is actually
the converse of the principle of substitution. It states that objects which
are alike in all aspects are identical.29 Taken together, the principle of sub-
stitution and the principle of the identity of indiscernibles can be used to
define explicitly the logical concept of identity within higher order predi-
cate logic (PLω):

(=-Def.) t (of type τ) is identical to s (of type τ) if and only if for all
properties z (of type (τ)) holds: t has z if and only if s has z.

From this definition both our principles follow, as well as reflexivity, i.e.
that each object t is identical with itself (t=t). The fact that it can be explicitly
defined in higher order logic is the reason why identity is rightly considered
to be a purely logical relation. 

The logical relation of identity is sometimes also called “numerical iden-
tity” because, in a process of counting, identical objects count as one. Two
things – they may be as similar to each other as one pleases – will always
differ in at least one property. For example, two otherwise totally alike bil-
liard balls will still occupy different spots and, hence, will be discernible
with reference to their spatial properties (that is, their spatial relations to
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28 The reason for the clause “where it occurs purely referential” is this: In philosophy
of language, the universal validity of the principle of substitution is sometimes
questioned with respect to the occurrence of a term “t” within so-called inten-
sional contexts. Without going into any detail here, we consider this to be a rather
unfortunate way of putting things. Far from invalidating the principle of substi-
tution, an analysis of the alleged counterexamples just goes to show that they are
not really statements about t in the first place and thus would have to be reformu-
lated accordingly in a logically “straight” language. See Hartmann (2003:§23) for
a more elaborate discussion.

29 This principle, too, is sometimes rejected. We hold that the metaphysical argu-
ments in favour of its rejection are thoroughly misguided, though. See Lorenz
(1969) for an analysis and refutation of the main objections raised against the
principle within the historical debate. See also Hartmann (2003:§23) for further
details. 



other spatial objects). Therefore, the relation of numerical identity is such
that each object has it to itself and to nothing else. Accordingly, “t” and “s”
in the formula t=s do not indicate different objects, but just are different
linguistic means referring to one and the same object.30 In ordinary lan-
guage, sentences stating identity can be more than mere tautologies
though, since it is not at all obvious in every case that two names or
descriptions refer to the same thing, as in Gottlob Frege’s famous example
of an informative statement of identity “The morning star is the evening
star”.

5.2.2 Identity Through Change: Perdurantism

Having expounded the relation of logical identity like we did above, one
might raise doubts whether it ever makes sense to claim numerical identity
when talking about temporal objects, so called continuants31. For all such
objects – not to mention persons, who from childhood to old age can be
expected to be in a more or less constant flux with respect to their “personal-
ity” – there is always the possibility of a change in attributes over time. Now
it seems that, according to the principle of indiscernibility of identicals,
things before and after having undergone any kind of change could no
longer count as identical. It is important to see that – for a number of rea-
sons – we can’t just bite this bullet, simply give in and, consequently, restrict
the notion of identity to “timeless, unchanging objects” like, e.g., numbers.
Such a conception would be at odds with the most fundamental presupposi-
tions upon which the very frame of our languages (natural and formal alike)
is based: By using names we subscribe to the conviction that things can be
re-identified in various situations at different times as the same. If there was
no object permanence, the use of a name more than once could never be cor-
rect. Furthermore, if there was no chance to recognise objects as one and the
same, all natural laws/equations which functionally describe a change in
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30 As objects are counted by identity, it is often remarked (and rightly so) that cer-
tain natural-language formulations of the principles governing identity are
unfortunate insofar as they seem to presuppose that the “objects” the identity of
which is stated are in fact “two”. The most obvious slip would be “If two objects
t and s are identical, then …”, which in the antecedent clause assumes a manifest
contradiction. And in one of the formulations of the principle of substitution
we cited above, we wrote: “For t and s to be identical, they must be indis-
cernible.” However, inconveniences like this can easily be avoided in a more
canonical mode of speech, in which we may avoid using anaphoric cross-refer-
ences or other constructions grammatically demanding plural form. Fir
instance, “if t is identical to s, then t is indiscernible from s” would be perfectly
fine.

31 This term has been coined by W. E. Johnson (1924) because it is unburdened by
the problematic connotations of the term “substance”. He introduced it against
the backdrop of the classical metaphysical dichotomy of “event” and “substance”,
indicating that continuants are objects which persist through change, whereas
events do not change, but rather consist of changes.



state of given objects over time – like the law of free fall – would be false.32

“Strictly speaking”, objects would never change, but rather continuously pop
into and out of existence. For any practical purpose it would, obviously, be
impossible to handle the infinite explosion of the number of objects which
abandoning the idea of object permanence would entail.

The way out of this predicament has been shown by David Lewis (and others
– but see especially Lewis 1983: “Survival and Identity”). The basic assumption is
that, as soon as one is talking about a continuant, any predicate Q expressing a
property liable to change is implicitly relating the object to a point in time, such
that the same object can be Q at one time t and not Q at another time t’ without
violating the principle of substitution. As a matter of coherence, spatial objects
have therefore to be regarded as extended not only in space, but also in time: they
are “4-dimensional”. Or, in more general terms, all continuants (e.g. events) are
at least extended in time, and spatial continuants are extended in both space and
time. That entails that continuants have temporal parts, so called stages.33
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32 This raises the question whether object permanence is a condition of the possibil-
ity of scientific experience or even of experience in general. That this is indeed the
case is argued for by Immanuel Kant in his “Kritik der reinen Vernunft” (1904/11
[AA III]: B 178). We will have to put the presentation of the argument on hold,
however, until Section 5.3, where it will be part of our analysis of what is entailed
by the assumption that some being is a person.

33 Antagonistic to the position we adopt here is the view that continuants are at all times
“wholly present” (see e.g. Zimmerman 1998). Often, the two competing positions are
terminologically highlighted by saying that according to the “4-dimensionalists” con-
tinuants perdure, whereas according to the “wholly-presentists” they endure. Some-
times, the very term “continuant” is reserved for the endurantists – which then, of
course, implies that the perdurantists deny the existence of continuants. This, how-
ever, is unfortunate as many perdurantists – like e.g. Lewis – explicitly use the term
“continuant” for the 4-dimensional objects they conceive of. Anyway, we fail to see
how the endurantist can solve the problem of continuants as changing and at the
same time “enduring” without committing a violation of Leibniz’s principles, which
we saw are logical truths and therefore not open to revision. Maybe the best way to
approach the endurantist’s position is to lay open the intuition motivating his rejec-
tion of “4-dimensionalism” and then show how this intuition, however sound, is
employed incorrectly. The sound intuition is that, in the world we live in, we are able
to perceive continuants. However (so it is argued), if a continuant was a perduring
object, we could never perceive or otherwise have contact with it – all we could per-
ceive or have contact with would be temporal stages of it. Hence, to perceive a contin-
uant, it must be “fully present” at all times. What is wrong with this argument is that,
according to the same logic, we would also never perceive an enduring spatial object,
as, for instance, we always only see some very small spatial part of it, namely the sur-
face-part which is presented to us. And from this, we could then (again by the same
line of reasoning) infer that, as we really do see spatial objects, they must be “wholly
subsistent” in all their visible parts. But of course this is all but a conceptual confusion.
To dispel it, we have to distinguish between two ways of using the expression “to see”:
one use according to which we always see1 just certain parts of an object, but never the
whole object, and a second use according to which we always see2 objects simpliciter.
And the relation between these two usages is very simple: whenever one does see1 an
arbitrary surface-part of an object, one does see2 that object. And along the very same
lines, one does of course see2 it, if one does see1 a surface-part of one of its stages.



However, this concept of continuants is still not sufficiently elaborate. For
unless one puts further restrictions on the identity of objects over time, con-
tinuants would have to be thought of as eternal inasmuch as no change
(short of “complete vanishing”) would ever end their existence. The first step
in resolving this further puzzle is to distinguish between two ways of talking
about “existence”. One kind of sentences stating the existence of something
can be analysed using the existential quantifier of predicate logic. Only
because of their superficial grammatical form, sentences in natural lan-
guages like “Lipid-soluble toxic substances exist” seem to attribute a prop-
erty (“existence”) to objects. But their logical form is revealed by reading
them “For at least one x holds that …“. In a second sense, however, the verb
“to exist” is indeed used as a predicate proper. In sentences of the respective
kind, it can be exchanged by predicates such as “alive”, “enduring”, “present”,
etc. So, if someone (implausibly) stated “Adolf Hitler still exists” he would
thereby claim that Hitler was still alive.

Sometimes both ways of talking about existence are used together. Take, for
example, the sentence, “There is a painting of Titian that was destroyed in a fire
and so no longer exists today.” In analysing the formal structure of this sentence
one needs to use the existential quantifier. If this would imply attributing a
property, then the first and the last part of the sentence would contradict each
other. Actually, the existential quantifier could not at all be employed to for-
malise statements about things long gone if it stood in for a predicate. But its
function is rather to indicate the reference of a statement. We can understand
what someone uttering the above sentence is talking about, no matter whether
any painting of Titian ever was destroyed in a fire. On the one hand everything
we can at all talk about exists “timelessly” in the sense that the semantic relation
of reference is itself timeless. On the other hand we can talk – in the second
sense specified above – about the existence of continuants over certain time-
spans. In order to avoid confusion we shall use the verb “to persist” when we
will be talking in the “non-timeless” or attributive sense of existence. For
instance, from the statement, “Napoleon is to be considered the greatest mili-
tary strategist of all times” it follows that there is someone who is to be consid-
ered the greatest strategist now, but not that this someone does also persist now.

As said above, criteria of identity of objects over time are needed to allow
the possibility that continuants can actually cease to persist. Furthermore,
such criteria are also required to decide, in the first place, whether any given
two “stages” at different times are stages of the same continuant or not. And
here we are again homing in, in a most general form, on the main topic of
this chapter, the question whether “snapshots” of a human being, taken
before and after an intervention, might not belong to the same person. A few
quite fundamental philosophical remarks might help the reader to get a bet-
ter understanding of that question.

First of all, objects do not exist “in themselves”. They are constituted by
our distinguishing them through means of general concepts. In an impor-
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tant sense, language actually constitutes our world. Certainly, not all the lin-
guistic means I might use to describe an object are of equal importance with
respect to its constitution. I might describe the thing standing in front of me
as “relatively big”, “stained”, “ugly”, as “a present from my mother in law” and
as “made of porcelain”, but still you would not know really what I am talking
about. It would have been of great help to you if I had told you in the first
place that I am talking about “the cup” standing in front of me. In a way, all
the other properties I attributed to that cup by applying those various
descriptive expressions to it happen to be merely “accidental”. The cup could
be rather small, clean and pretty, and it would still remain a cup. Its being-a-
cup, on the other hand, one might call its “essential property”. This
dichotomy has been established by Aristotle, who also referred to an object’s
essential property as to its “form”. But we would like to avoid these expres-
sions as we do not want to endorse ontological essentialism. Without going
into details, the distinctive difference between our way of thinking compared
to Aristotle’s essentialism is that we consider the “essentiality” of a property
as being relative to a description, which in turn will, generally, be justified
only in relation to its “fit” with respect to the goals pursued within the dis-
course in question. To emphasise the context- and language-dependence of
our approach we will talk about constitutive predicates, rather than about
essential properties.

Having said this, we hope it is still comprehensible for us to maintain
that, for any given object distinguished by us as such, there will be a consti-
tutive predicate. Since every object is constituted by the application of a con-
stitutive predicate, a necessary condition for any object to persist (rather
than to perish or to be transformed into another object) is that this predicate
“keeps on applying”. If we stick to the example given above, and consider the
predicate “cup” as constitutive for a certain thing, then it may be painted dif-
ferently or lose its handle and still remain “the” cup. However, if it breaks,
what remains is not a cup anymore and so that particular continuant has
ceased to persist.

5.2.3 Material Identity and Material Continuity

Introducing the concept of constitutive predicates into logic brings another
noteworthy consequence: Unless we adopt it, there is for any P which is also
Q always an identical Q which is also P. This is no longer the case if we bring
constitutive predicates into play to avoid having all objects existing (persist-
ing) eternally. Certainly, if we are faced with a constituted P that happens to
be Q, we can still say that there’s also a constituted Q which is, accidentally, P.
However, on logical grounds of the substitution principle alone, “the P”
need not be identical to “the Q”, namely, if there is a time where the P does
still/already persist while the Q has ceased/not yet begun to do so (and vice
versa). Imagine, for instance, a little boy who moulded a toy dog from plas-
ticine. As long as he is playing with the dog he will typically treat it as a dog,

5.2 Identity and Continuants 199



being totally oblivious to the fact that it is made of plasticine. Let’s say, after
having done with it, the boy tosses the toy dog into some box. Then, after
some time, he might feel again like playing with plasticine. When eventually
he finds the discarded plasticine dog he may treat it as nothing but a blob of
plasticine, quickly squeezing it beyond recognition. – This innocent example
illustrates how what is taken to be constitutive of an object as against to what
is deemed to be accidental can change with the attitude that is taken towards
that object. Furthermore, it becomes clear that the continuant we referred to
as the “toy dog” is not identical to the plasticine it consists of, since the latter
is there before the former comes into persistence and after it ceased to per-
sist.

This last insight can be generalised: No material object will be identical to
the matter it consists of. First of all, this obviously holds true for all those
things of which one can remove or replace some material part, or which can
lose or exchange some amount of the matter they consist of, without thereby
changing their identity. Actually, there are not many things whose identity is
constituted rigorously by the exact amount of matter they consist of, to the
extent that they would not count as the same when some tiny fraction was
removed. A notable exception could be the prototype for introducing the
international mass unit kilogram – a cylinder made of platinum-iridium-
alloy stored in the “Bureau International des Poids et Mesures” in Sèvres near
Paris. In this case one could argue that the prototype’s identity is actually
changed if you scrape off just the tiniest part of it. But even then, the contin-
uant we refer to by the definite description “the prototype for the kilogram”
is not identical to the noble metal it consists of, since – once again – the lat-
ter clearly was there before the former was introduced in a meticulously con-
trolled production process.

By arguing that “the P”, in general, is not identical to “the Q” it consists
of, we refute the view that for spatiotemporal continuants identity as such is
constituted by material identity. To further illustrate this point, we will now
consider the persistence conditions for human bodies, for this will prepare
the subsequent discussion of personal identity. Regarding the identity of a
human body, two of the hard questions one can ask are: When exactly does it
come into being? And when exactly does it perish? Fortunately enough, these
are questions we need not answer here, but at least we would plead for a
pragmatic way of approaching them. In our opinion, there is not just one
true answer to each of them. It rather depends on practical purposes what
answer can be taken to be appropriate in a certain context. Long before the
arrival of modern imaging techniques, which today provide us with various
insights into a mother’s womb, it was a known fact that human bodies do
come into persistence before they are born. Even today, though, the difficulty
is to tell at what time in between conception and birth they come into being.
On the one hand, thinking of the continuity of this development, it seems
quite arbitrary to pick out any particular stage of embryonic development as
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a “starting point” for the body. On the other hand, however, it seems rather
odd to choose the fertilised egg as a starting point, since it bears absolutely
no similarity to the human body that later on we identify by its traits as one
and the same in spite of all its changes. We find ourselves in a similar kind of
quandary when it comes to the exact stage of decomposition from which
onwards it is no longer appropriate to call the mortal remains of a human a
human body. The important point is that, apart from particular practical
contexts for which the answer to this kind of questions would actually make
a difference, we do not have any criteria to judge the “absolute” appropriate-
ness of different possible answers.

So, considering the human body as a continuant, it is not easy to specify a
starting and an end point for this 4-dimensional entity. However, no matter
how this problem is settled, one will find support for the assumption that the
relationship between any particular human body and the matter it consists
of is not one of identity. Much to the contrary, regarding its material sub-
strate the human body offers a striking example for identity through change.
Assuming the (living) body’s material substrate means its chemical compo-
sition, it is well known that the body is in permanent metabolic exchange
with its environment via assimilation of nutrients, excretion, etc. Conse-
quently, there probably is not a single molecule – or cell for that matter –
that is part of a particular body from its elusive start till its elusive end. How-
ever, the example of the human body also indicates that it would be prema-
ture to move to the opposite extreme by claiming that the identity of mate-
rial objects wasn’t constrained in any way by conditions regarding their
material substrates. For, regardless of the human body being in a permanent
reconstruction process, we seem to require some sort of material continuity
between two body stages if we are to accept that both of them belong to one
and the same body. To grasp this point, just imagine teletransportation was
actually possible in the following way34: In one place all the information
about a human body is encoded and then transmitted to another location
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34 Readers who are not familiar with what is called “thought experiments” in philos-
ophy may be somewhat alienated by what seems to be a lengthy discussion, not of
empirically relevant facts or possibilities, but of far-fetched science-fiction scenar-
ios. However, it is important for the reader to understand that the reason for the
regular occurrence of such examples within philosophy is not that philosophers
take a special, escapist liking to science fiction or weird things in general, which
would have no relation to, or bearing on the urgent problems we face in real life.
Rather, such discussions of counterfactual situations are part of the philosopher’s
genuine task of analysing and clarifying the meaning of concepts. Thought exper-
iments invoking radically counterfactual (but logically consistent) situations are a
valuable tool for elucidating the meaning of a concept (including its links to other
concepts) because they allow testing of its limits. With respect to any proposal that
the meaning of a concept should be taken to consist in “such-and-so”, thought
experiments will test whether that proposal is “robust” with regard to the entire
range of possible experience with which future developments may or may not
confront us, or whether it implicitly draws on the stability of contingent facts.



where it is used to create an exact copy of the original body, which itself is
destroyed in the process. Despite its exact similarity we cannot admit that
the copy-stage belongs to the original body. For imagine the last step of
destroying the original body was omitted: Then we were faced with two
exactly similar human bodies, the stages of only one would be counted as
belonging to the body prior to the process of teletransportation – the one
which bears the relation of material continuity with the body prior to tele-
transportation. Thus, in “teletransportation” the copy is nothing but a copy,
regardless of whether the original body is destroyed or not.35

One may still think there is something puzzling about material continuity
as a necessary36 criterion of identity for human bodies: Take on the one hand
two stages of one and the same human body separated by a long stretch of
time and compare the relationship they bear to each other with the relation-
ship between one stage of a human body immediately prior to teletransporta-
tion and one stage of this body’s copy immediately subsequent to that process.
According to what we stated above, in both cases you might not find a single
molecule or cell that establishes a direct material connection between the two
respective body stages. What is more, in the first case the two stages look very
dissimilar, while in the latter case they look strikingly similar. But still it seems
plausible to maintain that only in the first case the two stages belong to the
same human body. In order to come to terms with this “paradox” it is helpful
to compare the relation between two stages of a human body, one at the begin-
ning and one at the end of its life, with two parts of a rope at opposite ends:
Even though not a single fibre runs through all the rope, so that there is no
immediate connection in this sense between two parts at opposite ends, they
still are obviously connected. In much the same way there is a material conti-
nuity between stages of a human body at young and old age, respectively, that
is lacking between the body and its “teletransported” copy.

Quite obviously, the criterion of material continuity – allowing for per-
sistence despite loss/exchange of matter – can be generalised to cover not
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35 Teletransportation violates the criterion of material continuity insofar as the
“rebuilt” material parts of a “transported” object cannot, not even in principle, be
considered as numerically identical to the destroyed parts. The reason is that
material continuity presupposes spatiotemporal continuity. It follows that for
“teletransportation” to be taken serious, its “theory” would have to be quite differ-
ent from the one involving the trias “scanning”/“destroying”/“rebuilding”. It
would have to assume that (under specified circumstances) objects could pass
through a fourth genuinely spatial dimension that directly connects regions which
are only indirectly connected in three-dimensional space (for illustration, think
of a paper that is folded up onto itself).

36 Material continuity is at the same time obviously not a sufficient condition for the
identity of the human body. For this, the constitutive predicate “human body”
must remain applicable, too. (If it decomposed or transformed into another type
of body, it would have ceased to persist, regardless of maintained material conti-
nuity.)



only human bodies, but at least all living bodies, i.e. organisms. Can it be
generalised to cover all bodies? Many philosophers (mostly following Locke
and Nidditch 1975:II, 27, § 3) think there is a difference between organisms
and inorganic bodies in that the criterion of material continuity only applies
with respect to organic bodies, while an analogous (necessary) criterion of
identity over time for inorganic bodies would be material identity.37 Though
it is obvious that the latter criterion would eventually have to be relaxed
(otherwise the removal or exchange of the tiniest part would again change
the identity of inorganic bodies), the overall proposal has indeed a certain
plausibility to it: Assume, for instance, my wife had once bought me a tripar-
tite lamp consisting of a frame, a shade and a bulb. Over the years, I
exchanged the bulb, then the shade, and eventually the frame. It would ring
rather peculiar if I nevertheless would insist that what I’ve got there hanging
in my room is still the lamp my wife once bought me – even if in exchanging
parts I had kept to the same brand and model. For if I had given the original
parts to a friend who eventually put them together again, his would be con-
sidered to be the lamp my wife had once bought me.

To put to test the hypothesis regarding the range of application of the cri-
teria of material continuity and material identity, let’s see how they fare with
respect to the famous puzzle of the “ship of Theseus”. This puzzle, which
traces back to Plutarch, runs as follows: Over time, worn planks of the ship
of Theseus are replaced, bit by bit, by new ones, so that eventually none of
the original planks remain in it. Meanwhile, however, the worn planks are
used to build a “new” ship by assembling them in just the way they were
arranged in the original ship. After completion of this reconstruction
process, there are two ships looking pretty much alike except that one is
made of new planks (ship 2) while the other is made of worn planks (ship 3).
And now the question is which of them is identical to Theseus’ original ship
(ship 1).38 This being a good puzzle, no answer is completely satisfying. On
the one hand, only ship 3 satisfies the requirement of material identity as it is
made of the very same parts that constituted Theseus’ original ship – thereby
making a good case for claiming that this is indeed the same ship. On the
other hand, replacing a worn plank is obviously not enough to end the per-
sistence of a ship and create a new one instead. But if that is so, then persist-
ence must be preserved through each single such step and, hence, ship 2 must
eventually inherit identity with ship 1. Now, if we ask what it is that connects
ship 2 (but not ship 3!) to ship 1, we find that it is in fact the relation of mate-
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37 It is clear that, insofar as “material identity” means “consisting of the same mate-
rial”, one will eventually have to face the task to define the criteria of identity for
that.

38 More precisely, the question is which of these stages (2 or 3) is a stage of the ship
which stage 1 belonged to (as the different stages cannot be identical anyway).
However, for the sake of convenience, in the following we will use this precise for-
mulation only if otherwise there would ensue pseudo-problems.



rial continuity – which seems to make a strong case here even if Theseus’ ship
is an inanimate object.

While searching for the one true answer to this puzzle will give the
metaphysician a serious headache, we once again opt for context-specific
solutions. For example, a practical need for a straight answer to the ques-
tion as to whether ship 2 or ship 3 is identical to ship 1 could be consti-
tuted by a legal interest to settle the question of ownership. If, for instance,
Theseus sold the replaced pieces of his ship to a scavenger who then came
up with the idea of reconstructing her, then it is blatantly clear that The-
seus is the owner of ship 2, but not of ship 3 – and thus ship 2, but not ship
3, would be regarded as identical to ship 1 in this context. To see the prob-
lem from another context, consider the following clever modification of
the Theseus puzzle, borrowed from S. Marc Cohen39: This time Theseus’
ship is not replaced during its journeys, but, having been put out of serv-
ice, displayed in a museum. Suppose now some thieves are trying to steal
the ship by removing its pieces one at a time. In the museum, the stolen
pieces are replaced with look-alikes while they are secretly reassembled
elsewhere in the original way. In this modified case it seems quite clear that
only the ship in the thieves’ hideout may be considered to be identical to
the original ship whereas the ship finally left in the museum is a fake. Even
though our legal intuitions point into opposite directions in the two cases
discussed here, the respective judgments seem fairly obvious. The lesson is
that questions regarding identity that are bewildering as long as they are
posed “out of context” frequently may be settled quite agreeably in the light
of concrete practical purposes. We will have to keep this lesson in mind
when it comes to the real, serious concerns pertaining to personal identity
associated with the medical procedures that are the principal topic of this
study.

To avoid narrowing the scope for finding practical solutions for identity
issues, we deliberately refrain from setting very strict criteria for persistence
through change. For instance, the way we determined the concepts of iden-
tity and persistence of continuants in general still leaves open the logical pos-
sibility that at least some kinds of things can cease to persist and then later
begin to persist again. Consider once again the example of the plasticine dog.
Say, while your child is playing with that dog you inadvertently step on it,
squashing it completely and leaving him crying his heart out. To console him
you take up the task of moulding “the same” dog until at least your boy is
convinced that “here it is again”. It is not that important whether you would
actually accept this as a genuine case of “resurrection” or rather think by
yourself, “well, it is a different dog looking more or less similar and made of
the same material”. In every individual context we may have good reasons to
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39 “Identity, Persistence, and the Ship of Theseus”, http://faculty.washington.edu/
smcohen/320/theseus.html, accessed on December 8th, 2006.



treat such cases one way or the other40. So it turns out as an advantage rather
than a shortcoming of our account that resurrection is not a priori ruled out
for conceptual reasons. If required, constraints of “unbroken continuity”
could easily be introduced to further regulate the identity of certain types of
objects – like we suggested in the case of organisms.

Another theoretical advantage of our account is that it does not enforce
an affirmative answer to the question whether differences in modal properties
rule out identity. Modal predicates such as “is necessarily mistaken” or “is
possibly harmful” are sometimes considered to ascribe to objects a special
kind of properties called “modal properties”. If one subscribes to this (de re)
conception of modal expressions it seems natural to maintain that – accord-
ing to Leibniz’s laws – objects differing in nothing but their modal properties
must nevertheless be different. In our view, however, modal statements are
not statements about objects, but statements about statements (de dicto).
The reason is that the de-re view together with the principle of substitution
must inevitably lead to absurdities. For example, if the statement, “It is nec-
essary that 9>5” is taken as ascribing a “modal property” to 9, then from its
combination with the true sentence, “The number of planets of our solar
system=9” one could infer via the substitution principle: “It is necessary that
the number of planets of our solar system >5”. While we still may talk in a
derivative sense about the modal properties of objects, we always have to
keep in mind that an object does not have its “modal properties” independent
of the expressions used to refer to it. Accordingly, differences in modal proper-
ties do not per se exclude identity.

The motif behind the inclusion of modal properties by some philoso-
phers is the fear that, otherwise, different objects might not be discerned, for
example a cup might falsely be considered identical to the porcelain it con-
sists of, in cases where both would come into existence and vanish simulta-
neously. However, to us it appears that, apart from a possibly different time-
span of persistence, there are always other actual differences to be found: The
Rosenthal-cup, for example, is worth 20 Euro, but the “mere material worth”
of the porcelain is much less (think of the longstanding debate regarding
customs duty on CDs or diskettes).

5.2.4 Perdurantism Refined and Defended

Let’s now return to the main question of how the riddles surrounding the
concept of identity through change can be resolved. Our first step was to
introduce the concept of a continuant with stages as temporal parts. This led

5.2 Identity and Continuants 205

40 Maybe the best example for a field where talking of “resurrection” is the common
mode of speech is the context of historical buildings. During its history, a bridge,
a castle or a city hall may have been not only enlarged, restored or relocated, but
even destroyed and later rebuilt. It is also quite obvious that it would be futile to
search for definitive ontological criteria with respect to the question of whether
buildings “really” persist through such-and-such changes or not.



to a reconciliation of identity (in the strict logical sense) with change. The
second step was the introduction of constitutive predicates, which allowed
for continuants to cease to persist. Above we said that, for a continuant to
persist, at the very least the constitutive predicate has to “keep on applying”.
It is now time to reveal that this, if taken a la lettre, is either circular or not
quite penetrating to the fundamentals. This can be easily seen if we ask to
what the constitutive predicate is supposed to “keep on applying”. Obviously,
if we speak in those terms, we presuppose having already constituted some
“subsisting” continuant. For example, if we would agree upon material con-
tinuity (implying spatiotemporal continuity) as a necessary and sufficient
criterion for bodies, we could then say that “this cup” persists as long as the
constitutive predicate “cup” applies to “this body”. But even though it is
indeed true that bodies are, in a certain way, the primary continuants41, nei-
ther can all continuants be thought of as constituted through bodies in this
way (e.g. events cannot), nor do the persistence conditions for all sorts of
continuants presuppose that some other, subsisting continuant must persist
at least as long (e.g. for a traffic congestion to persist there does not have to
be one individual car involved in it all the time). Fortunately, there is a non-
circular, even if somewhat roundabout way to formulate our criterion of the
“continuously applying constitutive predicate”: With respect to any given
continuant-stage that exemplifies some continuant through a constitutive
predicate (e.g. “this cup”), only such later continuant-stages to which at least
the constitutive predicate (i.e. “cup”) applies can be considered as possible
continuations of that same continuant. From this formulation it immedi-
ately becomes clear that there must be stronger criteria for really fixing the
identity of continuants over time. For many (though, as we will learn from
the example of persons, not for all) embodied continuants, these criteria
often conceptually involve the identity of the subsisting bodies over time,
and thus their spatiotemporal continuity (which is implied both by the crite-
rion of material continuity and by the criterion of material identity).

However, even in conjunction with continuous application of the constitu-
tive predicate these criteria often do not suffice. Imagine, for example, I start
out with an 80386 IBM computer which I gradually change over the years,
replacing the motherboard, the case, the monitor, the mouse etc., eventually
ending up with a Pentium IV with flat screen. In this situation, the constitutive
predicate “computer” obviously still applies to the object I am working with.
But is it really still the “same computer”, just very fancily changed? Maybe we
wouldn’t want to say so and accordingly would need to agree on stronger cri-
teria for “persistence of computer identity”. Maybe, insofar as the central pro-
cessing unit (CPU) can be considered to be a computer’s “brain”, one would
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41 They constitute space and thus our universal frame of reference, in relation to
which all other continuants get located directly (like lightning) or indirectly (like
a smile or an itch). 



want to argue that after replacing the CPU with one of a different type a com-
puter is no longer the same (in our example, a 80386 is turned into a Pentium
IV), while changes at the periphery (mouse, monitor etc.) do not interfere
with a computer’s identity. Once again, this prosaic example seems fit to bol-
ster our general point of view that questions regarding identity should be han-
dled as pragmatic rather than as “metaphysical” issues. But what’s even more
important is that the example also shows that, in general, what is needed in
addition to a continuously applying constitutive predicate P are criteria stating
which further predicates Q must hold for any specific P to stay the “same P”.

In the next section we will turn to the task of setting out what it means if
the constitutive predicate “person” applies to a continuant. Thereafter we
will propose criteria that further specify what mustn’t change for a person to
stay the “same” person. But before doing so, we would like to discuss a few
more theoretical issues concerning identity of continuants in general that
might appear somewhat idle to non-philosophers, but play an important
role in the technical literature. One such issue, which some presume to offer
an objection to four-dimensionalism, is typically addressed by the keyword
“overpopulation”. It is usually exposed by talking about persons, but we pre-
fer to address it by talking about “cups” so as to emphasise its relevance for
the notion of identity of continuants in general.

The main strand of arguments referring to overpopulation relates to the
problem of individuating continuants. If you were a philosopher sitting in
front of a cup you might wonder how many cups you are actually facing. Is it
just one cup? Or maybe two cups, one with a handle and then the same cup
again, but this time counted without the handle? Or are there even more of
them? Concerns of that kind can be resolved by stipulating that continuants
are “maximal” in space. So, for situations in which n Ps are to be counted, if
a certain P (say a) is counted once, no “further” P is to be counted which is
constituted of just part of the matter that makes up a.42 Similarly, but less
trivially, continuants are maximal with respect to time as well. That is, no
temporal stage of a cup is another cup.

Thought experiments involving amoeba-like “splitting” also give rise to
concerns regarding the concept of a continuant. Actually, the case of amoe-
bas itself can be used to discuss the issue (the advantage being that this is not
a mere thought experiment): Suppose, an amoeba is dividing, with an end
result of two alike but numerically different amoebas. This is what in the lit-
erature is called a case of “fission”43, in which we are confronted with three
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42 As always, we must not forget that criteria like this must be understood as prag-
matic, not as metaphysical truths. There are contexts where we might want to use
criteria of counting that disregard maximality. For example, we might prefer to
stick with the habit of saying that two animals are shown in the famous ambigu-
ous duck/hare-picture.

43 Usually exemplified by thought experiments using “duplicators” or “teletrans-
portation going wrong”.



things: one previous to the fission point (amoeba 1), and two of them in dif-
ferent places subsequent to it (amoebas 2 & 2’), indiscernible from each
other except for their spatial properties. Certainly, this indistinguishability
may be limited to the time frame immediately before and after the fission
point – for instance, one of the two resultant amoebas might get injured
shortly after the fission. But still, other than in the case of the ship of Theseus
there is (at least ex hypothesi) no difference whatsoever regarding the mate-
rial properties of amoeba 2 and amoeba 2’. Therefore, the question as to
which of them is “identical to” past amoeba 1 seems even more intractable.
One might argue as follows here: “In the case of fission, amoeba 2 and
amoeba 2’ can’t be both identical with amoeba 1, because then they would
(per transitivity of identity) also be identical to one another.44 That would
mean neither amoeba 2 nor amoeba 2’ should be regarded as identical with
amoeba 1. Amoeba 2 and amoeba 2’ are “new” whereas amoeba 1 simply
ceased to persist. But that, in turn, must eventually lead us to the generalised
conclusion that never should any object be taken to be identical to some ear-
lier object, as persistence clearly shouldn’t depend on the totally accidental
(“external”) issue of whether (in the meantime) a fission has de facto
occurred or not.” – There must be something wrong with this train of
thought since it implies that no object can survive the shortest stretch of
time, a notion already found untenable above.

To solve the problem, the so-called “best candidate theory” was proposed
(see e.g. Nozick 1981). According to this view, in the case of fission one has to
pick the object which is the “best candidate” with respect to the claim of
being identical with the object that was there before the fission occurred. For
example, if teletransportation fails in the sense that, while a copy of the
object actually appears elsewhere, the object is not destroyed at the original
location, the object at the original location would be the “best candidate”
because it alone bears the relations of material and spatio-temporal continu-
ity with the object before the fission point. Only if no “best candidate” can be
found, the object prior to the fission point has ceased to persist (as it has
been replaced by at least two “new” objects). It has to be conceded that the
“best candidate” theory contains some grain of truth, but only insofar as
there indeed have to be independent criteria for deciding whether two stages
belong to one-and-the-same continuant or not. If some object stage St does
not pass the test with respect to another object stage Zt-Δt, while another
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44 This argument can be couched in terms of fusion, too. To avoid the realm of
thought experiments, one has to draw on examples of symbiotic or parasitic
fusion (e.g. the case of sperm/ovum, the hypothetical development of mitochon-
dria etc.). Sperm and ovum cannot both be counted as identical with the “fused”
zygote, for then they would have to be identical to one another, too – which is not
the case. However, the argument from fusion does not yield any surprising or
unsettling results as, according to common intuition, things are usually not
expected to “survive” fusion anyway.



“candidate” S’t does, then S’t, but not St is to be regarded as a continuation of
Zt-Δt. Still, the “best candidate” theory fails insofar as it entails more than
that, namely that in fission there either is one “best” candidate, which then
will count as the continuation of the original object, or there are at least two
equally good candidates, in which case the original object ceased to persist. A
“fission type” thought experiment, originally devised by Wiggins (1967) and
since then often recycled and modified by others (e.g. Parfit 1984:ch. 12, sec.
89), can be used to show that this leads to (conceptually) absurd conse-
quences: Imagine brain transplantation would be possible and a (most prob-
ably mad) neurosurgeon was about to transplant the two hemispheres of
your brain into different new bodies. Let’s assume, for the sake of argument,
that the new bodies are exact copies of your old body (Parfit invites us to
assume they are in fact the bodies of your two brain-dead triplet brothers),
and also that both hemispheres are (maybe deficient, but) equally good can-
didates for being continuations of your brain as it was before.45 Now, as in
such a case the “best candidate” theory ex hypothesi decrees that the original
person (“you”) will cease to persist, it would be very rational for you to bribe
a nurse to destroy one of your brain-hemispheres so that only the other gets
transplanted (in this vein e.g. Noonan 22003:ch. 12.5). For in this case, there
would remain a “best candidate” and you would survive! It is very obvious
from this that the verdicts of “best candidate” theory are too arbitrary to be
of help in solving fission-related problems regarding the concept of “contin-
uants”. Some better solution has to be found.46

Luckily, we do not have to look very far. Our diagnosis is that fission
engenders problems only if it is addressed by the wrong question: As objects
themselves are extended in time, the seemingly innocent question, “Is object
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45 This is allegedly true for at least some individuals where none of the usual func-
tional asymmetries between hemispheres is to be found. Functional asymmetries
tend to be strongest in right-handed males and much less in females and left-
handed people.

46 Holding on to the “best candidate” approach, Derek Parfit (1984) takes these con-
siderations to show that “identity is not what matters in survival”. Of course, this
view is extremely counterintuitive, and not just because, taken literally, it is inco-
herent: If it’s not me at a later stage, then I didn’t survive. What Parfit means, how-
ever, is that “division” thought experiments can be used to show that what we care
for is not that we will still be there later, but rather that there are future persons (at
least one) which are, in a sense, continuers of us. For – as, in truth, we would find
the idea of bribing the neurosurgeon into destroying one of our brain hemi-
spheres extremely inappropriate – what we are interested in cannot be our literal
survival. It is easy to see from this that the whole argument presupposes best can-
didate theory to be correct (this has been shown in all desirable clarity by Harold
W. Noonan [22003:ch. 9]). So, in the face of the undisputable fact that the assump-
tion of a lack of interest on our part in our survival is extremely counter-intuitive,
this very consequence of “division” thought experiments rather seems to show the
absurdity of the “best candidate” approach once more. In any case, if there are
rival theories regarding the persistence of continuants which do not imply that we
lack interest in our survival, they clearly should be preferred.



O1 at t1 identical with object O2 at t2?”, does not properly confer the meaning
that is commonly intended. To consider an object at a certain time means to
consider a stage of that object. However, stages at different times are never
identical anyway, so the question in question would, strictly speaking, always
have to be answered to the negative! However, it makes perfect sense to ask
“Is O1 identical to O2?”, or “Are O1 at t1 and O2 at t2 both stages of the same
object?” Here, the negative answer is not obligatory. It only is if objects O1
and O2 are discernible at (at least) some point in time t – and this is how it
should be. Such a distinction between objects O1 and O2 would have to be
registered, for instance, if there is any point in time for which their spatial
location differs.47

The decisive point, however, which still has to be made, is this: Regarding
the correct questions, there is the (logical) possibility that amoeba 1 and
amoeba 2 are stages of the same object and also that amoeba 1 and amoeba
2’ are stages of the same object. This does not imply that amoeba 2 and
amoeba 2’, too, are stages of the same object!48 (In fact – due to their differ-
ent spatial locations after the fission point – we know that they are not). Gen-
erally put: Two different objects (that is, objects which aren’t identical) may
nevertheless share stages before or after a certain point in time. And, of course,
these points will be fission or fusion points.

But, while this clearly “defuses” the threat that fission presents to the con-
cept of continuants and their persistence in time (thereby also doing away with
the need to resort to “best candidate” theory49), we now seem to be faced with
the problem of “overpopulation” again, in the sense that where a fission occurs
there apparently have been two objects before the fission point even though we
thought there was only one. But, of course, before the fission point in question
is actually reached, it makes no sense to distinguish two things (as, before that
point in time, they are literally indistinguishable). So, in our example, before
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47 Of course, any spatial object is such that spatial parts of it do occupy different
regions in space. So, if one feels inclined to ask why a spatiotemporal object can-
not occupy two distinct spaces at the same time, the question needs to relate to the
object as a whole. Under this reading, the assumption that an object occupies two
distinct spaces at the same time would bring about logical and categorical
mishaps: Suppose, for example, there were two spatially distinct “occurrences” of
“one-and-the-same” marble, then the resultant discontinuous object taken as a
whole could no longer be called a marble at all. 

48 This is in sharp contrast to the results yielded by the wrongly put question in
which stages were confused with the objects they belong to. By mistakenly asking
which “later” objects are identical to some “earlier” one, one is unavoidably led to
the problem of transitivity of identity.

49 In this way we also avoid the nasty consequence of that theory, namely that our lit-
eral survival does (“in truth”) not matter to us. For, in cases of real fission, no one
ceases to persist – and this is the reason why, under the (idealised) circumstances of
Wiggins’ thought experiment, the idea of bribing the mad neurosurgeon into
destroying one of our brain hemispheres before the transplantation doesn’t appeal
to us (and not some alleged indifference with respect to our literal survival).



the amoeba has divided there are no two amoebas. To better understand how
this is still in step with our view that different objects could share stages before
a fission or after a fusion point, it is helpful here to distinguish between two
kinds of situations in which to use the expression “before”. It is one thing to
talk about events happening before a time t* while t* has not yet arrived, and
quite another to talk about what was before t* when t* has passed. After the fis-
sion we might think differently about amoeba 1, with which we were
acquainted before. Alluding to Arthur C. Danto (1985: especially ch. VIII), one
might say that, in a way, the future can change the past.50 However, it may
come as a relief to those who feel uneasy with the last statements that even
after t* we are not necessarily obliged to say that “two” things (amoeba 2 and
amoeba 2’) existed before t*. In order to come to terms with cases of fission
and fusion, David Lewis (1983: “Survival and Identity”) introduced the notion
of tensed identity. According to his proposal, things are to be counted by iden-
tity-at-t instead by identity simpliciter51: a and b are identical at t if they are
indistinguishable at that time. So, even if we have two amoebas which share
stages before the fission point t*, there still is at any point before the fission
point t* just one amoeba, which “becomes” two amoebas only afterwards.

5.3 Persons

In the last section we discussed quite arcane issues, which sometimes may even
seem to be “off topic”. However, we had to face these issues and puzzles as they
regularly confuse the discussions about persons and personal identity in the
(philosophical) literature. Our aim was to disentangle questions that may be
dealt with by clarifying the notion of identity in general from questions that
are specifically related to the notion of person and personal identity. We can
breath more freely now, after having shown how many issues can be resolved
by adopting the view of perduring objects as 4-dimensional continuants.

The present section is devoted to the question as to what conditions a
continuant needs to fulfil to be recognised as a person. We require an
account of these conditions in order to judge whether certain forms of inter-
vention, by affecting particular capabilities, could deprive persons of person-
hood.52 As mentioned in the introductory section, the case that a person is
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50 After a fission point, our very language changes, as we have two names at our dis-
posal then where there used to be only one. It is this “new” language that enables
us to give a different account of the past.

51 Note that this is extremely plausible. For, else, to correctly count objects, we would
have to know the future!

52 It seems obvious that the reasons why we have to be able to judge effects of inter-
ventions on personhood ultimately have to do with the very foundations of ethics
itself. Roughly, the connection to ethics is this: a) persons usually hold the very
conditions securing their own persistence as persons in high esteem and b) it is
persons who discuss, decide on and are addressed by moral and legal norms.



annihilated because constitutive conditions for personhood no longer
obtain needs to be distinguished from the case that a person is annihilated
because of a change of personal identity. In both cases the existence of a per-
son comes to an end, but only in the second case a new person (however
deficient) comes into existence. By acknowledging the possibility of a gen-
uine change in personal identity it is clear that the criteria of persistence for
persons (specifying the conditions under which a person can be said to
remain the “same”) will differ from the criteria of personhood (the conditions
for applying the constitutive predicate “person”). For only given these differ-
ences we can imagine that, after having undergone an intervention, someone
still may be considered to be a person even though his or her former identity
has been wiped out. So, we will tackle the question of the criteria of person-
hood in this section, while in the next we will frame the criteria of persist-
ence for persons.

5.3.1 “To Consider Oneself as Oneself” – A Transcendental
Analysis of the Concept of a Person

We won’t live up to the conceptual challenge at hand by just enumerating
certain conditions we feel someone has to fulfil to count as a person. This
approach would be too ad hoc. Rather, we should first answer the question
what the concept of a person is actually needed for, what it is supposed to
distinguish. Having answered this we may then derive the different aspects
which, otherwise, we would only enumerate.53 The starting point for our
analysis will be the one that has been constitutive for the philosophical
debate on the concept of a person in modern times. The core ideas of the
modern history of deliberation about persons and their identity have been
laid down by John Locke in his “Essay Concerning Human Understanding”
(1975 [1689]). First of all, Locke clearly distinguishes human beings
(“man”) from persons, the identity of the former being founded in their liv-
ing bodies (1975:II, 27, §6), while the identity of the latter is constituted by
“consciousness” (ibid.:§9). Locke’s second important insight is that “per-
son” is a “forensic term” or, as we shall prefer to say, a moral category,
“appropriating actions and their merit” (ibid.:§26).54 Basically, a person is a
being that can be held responsible for its actions. Therefore, it is not surpris-
ing that the concept of a person will always be encountered in contexts of
rights, duties and law.
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53 Also, a mere enumeration would always leave open the question of its complete-
ness. On the other hand, while every list of conceptually derived aspects too may
be open to further enlargement, that would not be a defect: for there would be
clear criteria for whether an aspect has to be included in the list or not.

54 Locke was not the first to frame this idea, but he is still a particularly important
historical warrantor, since much of the contemporary thinking on persons traces
back to the enormous influence of his work. For historical surveys on the person
concept see e. g. Noonan (22003) and Sturma (1997).



It follows from Locke’s distinction that there can be persons that are not
humans and humans that are not persons. As we already pointed out in the
introduction to this chapter, the latter does, of course, not at all mean that
such humans – like babies – don’t have rights. On the contrary: as “person” is
tied to “responsibility”, babies will just have no duties. In this context it
should be of interest to note that “human”, too, is in fact not a purely
descriptive category (like “homo sapiens sapiens”). However, it rather con-
veys rights than duties and so we e.g. speak of “human rights” and not of
“person rights”. Think of the concept of a “legal person” applied to abstract
entities like companies: the main reason for applying the concept “person” to
them is that thereby they can be held responsible e.g. by being sued. Babies,
on the other hand, can neither be sued nor prosecuted or convicted.

From the form of the concept of responsibility alone, we can already
derive some interesting aspects of what being a person implies: On the one
hand, one is responsible for one’s actions, but, on the other, all this would
not make any sense if this being responsible was not a responsibility one
has to someone. So the relation of responsibility is three-place: x is respon-
sible for H to y.55 The question, of course, is what goes into the place of y.
There may be cultures in which certain people owe responsibility only to
particular groups or even just to themselves (“god-kings”), but in our
modern societies, which have their roots in the universal ideas of the
Enlightenment, a person is held legally responsible for her deeds by the
whole of the community of persons falling under the laws and jurisdiction
in question (usually institutionalised as a state), and held morally responsi-
ble for her deeds by the (ideal) community of all other persons. However,
the question as to what degree responsibility is universalisable has no bear-
ing on the simple fact that for someone to be held responsible for their
deeds they at least must fulfil the cognitive prerequisites for acquiring the
concept of responsibility (if we do not want to postulate that persons must
necessarily have that concept already). These prerequisites are that one
must be able to regard oneself as oneself and so to attribute one’s actions to
oneself. That is, a person will not only have consciousness (certain mental
states and capabilities which are presupposed by the sheer ability to act and
which we will consider in more detail later), but self-consciousness (having
a concept of oneself as the one having these mental states and doing those
actions). That is what Immanuel Kant meant with his notion of the “tran-
scendental unity of apperception”, the “I think”, which “must be able to
accompany all my representations” (“Kritik der reinen Vernunft”, 1904/11
[AA III]:B 131).
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55 Even those who would be inclined to think that persons are responsible for their
actions simpliciter, usually do have some surrogate for the third argument place in
the relation of responsibility: “responsibility simplicter” is responsibility to “God”
or to “Nature” etc.



However, one cannot have a concept of oneself if one does not also have a
concept of other things besides oneself.56 A real “solipsistic” consciousness
would not even have “I-thoughts” (“I am alone”), but rather – if at all – just
“there-thoughts” (“There is hunger now”).57 Being able to make a distinc-
tion between oneself and other things in turn does presuppose distinguish-
ing between how things are and how they appear – the objective “facts” and
the subjective “experiences” (“perceptions”) which represent them in veridi-
cal or non-veridical fashion. If a being could not make this distinction, it
would not have (nor have the need for) a concept of “experience” at all. And
if it had no use for the concept of experience, it a fortiori would have no need
to attribute experiences to anything – least of all to itself. One might think
that a being might come to distinguish itself from other things by merely
recognising the “unique” position of what is usually called “one’s own body”.
However, first of all, having the concept of a body does already presuppose a
host of other conditions, among them to have at one’s disposal the concepts
of spatial objects and object-permanence, and, in fact, everything that is also
presupposed by having the concepts of the “objective” and the “subjective”
(as we will see soon). Secondly, the uniqueness of one’s body is precisely a
uniqueness with respect to the systematic relation it bears to experiences. So,
there is no way to get to the concept of “oneself” by “circumventing” the con-
cept of experience.
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56 For readers familiar with Strawson’s “Individuals” (1959) and “The Bounds of
Sense” (1966) it should be obvious how indebted we are to him in this and in
what follows. That our course of argument on the whole still differs from his is
largely due to Strawson not starting his presuppositional analysis at the same
point as we do. That is, he does not consider the question regarding the condi-
tions of the possibility of someone being able to acquire the concept of responsi-
bility, but rather starts out with analysing the conditions of the possibility of
identifying particulars (in “Individuals”) or the conditions of the possibility of
experiential knowledge (in “The Bounds of Sense”). Unfortunately, he is therefore
led to systematically neglecting Locke’s fundamental insight that personhood is
primarily a moral category. In today’s discussions about the concept of a person,
Strawson’s contribution is usually reduced to the thesis that persons are particu-
lars to which M-predicates (physical predicates) as well as P-predicates (person-
specific mental predicates) apply. As this – at least at first glance – has the look
and feel of a somewhat bloated triviality, to readers of secondary literature it may
often seem that Strawson in fact hasn’t contributed much of value to the topic.
This impression is only compounded by Strawson insisting to say that the con-
cept of a person is “logically primitive” or “unanalysable” – statements which
unfortunately are prone to be completely misunderstood as entailing that the
concept of a person cannot be subjected to philosophical analysis. However, what
Strawson actually means is that persons are not composites of two different kinds
of things: body and soul. And, rather than by the dull thesis that persons exem-
plify both M- and P-predicates, the richness of Strawson’s concept of a person is
much better expounded by saying that persons are the subjects of experiential
knowledge (in the Kantian sense) who as such necessarily have to be embodied.
See Strawson (1966:II.1.).

57 See e. g. Strawson’s refutation of the “no-subject doctrine of the self” (1959:Ch. 3).



Having a concept of (subjective) experiences of (objective) facts is the
very same as having a concept of experiential knowledge, which is the start-
ing point of Kant’s epistemological endeavours. Of course, it would not
make sense to ask about the conditions of a being having the concept of
experiential knowledge if there were no such knowledge to be had. Remem-
ber that, when we analyse the concept of a person, it is ultimately us (i.e. the
community of all those who are able to interact with each other and engage
in mutual commitments, including but not limited to the community of the
authors and potential readers of this paper) we are talking about. And we
cannot but presuppose that the conditions of our having the concept of expe-
riential knowledge are ultimately the same conditions which – in obtaining –
secure that experiential knowledge is itself possible. The difference between
the question of the conditions of the possibility of a person having a certain
concept and the question of the conditions of the possibility of that concept
having applications is just this: the answers to the former will tell us some-
thing about cognitive features of persons. The latter will tell us something
about the general features (synthetic a priori) of the world. And that the latter
fits the former so tightly is due to the “world” being the world of persons,
that is, the world as it is experienced/constituted by persons. Thus, we can
adopt Kant’s transcendental approach by asking “How can one have experi-
ential knowledge?” To lead to knowledge at all, the content of one’s experi-
ences must be expressible in statements, and thus experiences must be sub-
sumable under concepts. For this to be possible, the candidate possessor of
empirical knowledge must have certain recognitional capabilities (a subclass
of memory abilities) pertaining to certain recurring features of experience.
Otherwise (i.e. if there were no such recurring features or the being would
lack these recognitional capabilities), no concepts could ever be formed and
no experiential knowledge achieved. The indispensability of recognitional
capabilities and recurrent features of experience may be expressed by saying
that experiences must feature a certain regularity or unity.

Note, that while the recognitional capabilities do presuppose the exis-
tence of permanent (in the sense of recurring) features (“Q again”), they do
not yet secure the permanence of individual objects of experience (“a again”),
whose indispensability we promised to establish in Section 2 (see footnote
32). This task we will resume now: That experience requires as a condition of
its possibility some recognitional capabilities already trivially implies that
experiences are arranged in a time-order (actually, they constitute this time-
order, but we can neglect this subtlety in the present context). What’s more,
for objective facts to be distinguishable from the subjective experiences one
has of them, they must constitute a time-order of their own. This presup-
poses that the subjective order of experiences is not always necessary – in the
sense that one could, at least in some cases, possibly experience things in
reverse order (for example, one may first look at the desk and then at the
chair, or first at the chair and then at the desk). This, in turn, presupposes
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two things: that different possible objects of experience can exist simultane-
ously for at least a while, and that this can be the case independent of one
actually experiencing them or not. The first condition is what affords an at
least relative permanence of objects of experience over time (thereby finally
proving the view to be incoherent that concrete objects may exist at single
specific points in space-time only, and that permanence through change is a
concept that can be dispensed with). The second condition entails that the
objects of experience must exist within more than just a time frame. The
“more” can be tentatively identified with space, even though the argument
itself does not show that the extended framework must have exactly four
dimensions or must in other respects be anything like actual space-time.
However, it is the relative object permanence again which is also the condi-
tion for the constitution of the spatial frame and the location of “places”
within it – think of how we use relatively permanent geographical features
and relations on Earth in this way, or think of our reference to “fixed stars”
for defining spatial locations within universe itself.

The possibility of time orders (subjective or objective) trivially presup-
poses that experiences differ, that is, that there are changes. However – and
this is by no means trivial – the changes occurring have to be compatible
with what we just established to be a condition of the possibility of experien-
tial knowledge, namely (at least relative) object permanence.58 And while
this will not give us the strict principle of causality (“every event has a cause”)
it will establish something like a principle of sufficient causality, that is, the
connection of changes in experience calls for an extent of regularity which
does suffice to recognise objects after a time of (unobserved) change as being
still “the same”.59

Let us sum up what we got thus far: We analysed the concept of a person
in terms of a being responsible for its actions. We maintained that, even if we
do not expect such a being to have at its disposal the very concept of respon-
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58 In his famous book “A Treatise on Human Nature” (1739/40), David Hume main-
tained that the application of the concept of identity must necessarily be confined
to unchanging objects. He surmises that this is actually part of what motivated
the (mistaken) idea of substances: If an object perdures, then through all changes
of attributes the substance in which the attributes “inhere” (and which, in essence,
is the object) must stay unchanged. In Hume’s view, however, there are no sub-
stances and, therefore, there is no object permanence (cf. Hume 2000: especially I,
1.6., 4.2., 4.6.). It is important to realise that Hume is not correct in maintaining
that the concept of object permanence does presuppose the concept of underly-
ing unchanging substances – this would be the case only if he were right that the
notion of identity cannot be used in application to changing objects in the first
place. But, as we saw in Section 2, identity can be reconciled with change – and
thus a consistent notion of object permanence established – by drawing on the
concept of continuants as objects having temporal parts.

59 It is clear that recognition despite change would not work if changes always
occurred in an irregular and unforeseeable fashion (imagine a cup suddenly
transforming into a guitar while no one is looking).



sibility itself, it at least needs to fulfil the conceptual prerequisites necessary
for acquiring that concept. We found that the decisive prerequisite is to have
a concept of oneself in order to be able to attribute one’s actions to oneself.
This again presupposes a being to have the concept of (subjective) experi-
ences of (objective) facts, that is, the concept of experiential knowledge – the
applicability of which in turn presupposes relative object permanence and
sufficient causality within the framework of an objectively constituted
space-time.

However, all this, while indeed expounding necessary conditions of per-
sonhood, is still not sufficient for establishing that a being that meets these
conditions will really have a concept of itself. The reason is that the distinc-
tion between how things are and how they appear to be does not by itself
explain why experiences are attributed to a subject having them.60 The
aspect still missing from the picture is that having the concept of oneself, of
someone who is a subject of experiences of objective facts, presupposes in
addition the concept of “others” – that is, “others like me”.

This becomes evident when reflecting on the fact that the conceptual
realm presupposes language and meaning. For language and meaning are
constituted by rules that require a social setting for their working. Here we
draw on Wittgenstein’s famous argument against the possibility of “private
languages” (2001 [1953]:§243ff., especially §258). Roughly speaking, the
argument runs as follows: The meaning of any expression is constituted by
its usage as determined by rules. Speaking is actually acting according to
rules. Rules, in general, require intersubjective (“public”) criteria in order to
decide on their being followed or violated. For it is meaningless to say of a
person that he or she is observing some rule R as long as the only criterion
for the person being correct in her application of R is that the person herself
thinks she is. In fact, saying something in this vein merely would serve to dis-
guise that there is no criterion after all and, consequently, no rule. However,
if there was a private language, then by definition the “private” objects of its
application (e.g. sense-data only accessible to me etc.) would force situations
of just that kind. In a private language any opinion would be “true” as long as
its alleged speaker would take it to be true. Whenever someone felt that some
“sensation” was the same as some other sensation, there would be no
grounds for opposition. This kind of absolute epistemic certainty is but an
apparent advantage of private languages. It actually shows that for putative
languages of that kind there is no way of telling “right” from “wrong”, thus
rendering them meaningless.
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60 This is shown by Strawson (1959:Ch. 3). He furthermore argues that the unique
position of what is later to be called one’s “own body” still does not warrant the
attribution of experiences to anything. Husserl would have said that a phenome-
nological investigation of the issue reveals that experiences have an intentional
structure and that this structure includes a “subject pole” as well as an “object
pole”. That is surely true, but we want to know why this has to be so.



So, to make use of language and to confer meaning is not a private affair;
it rather presupposes being part of a community. Consequently, being a per-
son ultimately presupposes the acknowledgement of other persons besides
oneself. This has an immediate consequence which will again deserve our
attention later on in Section 5.4: for it entails that persons must be able to
recognise (identify) each other. Hence, as subjects of experiences, persons do
not only experience the “objective world” from their different “subjective
perspectives”, but – even more important – they are the objects of the experi-
ence of other persons with whom, by communication, they intersubjectively
constitute a common objective world.61 That is, persons mutually constitute
each other as inhabitants of a common objective world, and as such they
must be locatable within the objective space-time framework too, running
their course as long as they persist.

Starting with the rather parsimonious supposition that a person must be
able to at least acquire the concept of responsibility, we came a long way in
deriving a number of further conditions a being has to fulfil for being recog-
nised as a person: Above all, it must have a concept of itself, which in turn
demands cognitive capacities to such an extent that it can be said to be a sub-
ject of experiential knowledge, a participant in a community of language
users, and as such locatable within the common objective world the commu-
nity intersubjectively constitutes. It may come as a surprise to find that, in
the end, this result comes very close to Locke’s straightforward definition of
a person as “a thinking intelligent Being, that has reason and reflection, and
can consider it self as it self, the same thinking thing in different times and
places” (Locke 1975:II, 27, §9).
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61 It becomes obvious now that the concept of objectivity featured throughout this
text does not entail realism, but rather is neutral regarding this issue. While some
authors (most prominently, the “early” Husserl of the “Logische Untersuchungen”
[1900/1901]) indeed endorse a realistic understanding of objects of experience,
they can be just as well understood as being constituted in their “objective being”
as an outcome of discourse among subjects of differing experiences, i.e. persons.
Objectivity in this sense is properly understood as intersubjectivity. And, though
in the opinion of Kant and Husserl the feat is to be accomplished via general con-
ditions regarding the subjects of experience rather than by discourse among them,
intersubjectivity is also the sense in which both (Husserl since the “Ideas” [1913])
conceived of the “objectivity” of intentional objects of experience. While this, at
first glance, may seem to be at odds with Kant’s famous distinction between
“things in themselves” and “things as they appear”, it is important to realise that in
writing on objectivity as secured by the categories of the understanding (in the
“Transzendentale Analytik”), Kant wasn’t concerned at all with arguing for the
existence of inexperiencable “things in themselves” outside of the realm of the
“Anschauung”, but for the fact of objectivity within that empirical realm itself. (It
is remarkable that the only – fairly weak – argument regarding the additional
existence of “things in themselves” outside the realm of experience is given in the
preface to the 2nd edition of the “Critique of Pure Reason”. It bluntly states that we
have to assume the existence of things in themselves to avoid the “contradiction”
of there being “appearances” without anything that is appearing.)



5.3.2 “Being Capable of Having One’s Actions Imputed to
Oneself” – Further Cognitive, Motivational and Emotive
Requirements of Personhood

In the following, we will try to dig a bit deeper still. That is, we will mainly
talk in more detail about the cognitive capacities which we established above
as conditions of personhood, and we will broaden the scope by considering
motivational and emotive capacities as well. To this end, we once more begin
with Kant, who confirms the forensic account of personhood by stating:
“Person ist dasjenige Subjekt, dessen Handlungen einer Zurechnung fähig
sind.”62 Kant stipulates freedom of the will or autonomy as a decisive prereq-
uisite for the kind of imputability that he is considering to be constitutive for
personhood. Autonomy stands for the freedom of rational agents to subject
only to laws they adopt themselves by exercising reason. And reason, in turn,
is viewed by him as located outside the causally determined realm of experi-
ence, even if it is – indirectly – operating on it. At this point it may seem as if
we could not avoid entering the gargantuan field of debate about free will
and its relation to the rival positions of (causal) determinism and anti-deter-
minism. But fortunately we can. Most extant determinists are so-called com-
patibilists. Still, compatibilist determinists and incompatibilist libertarians
agree that there is free will and responsibility and that the former is a neces-
sary condition of the latter.63 This opens up the possibility of formulating a
position which is neutral with respect to the metaphysical issue of whether
determinism is true or not.64 In the following, we shall examine in neutral
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62 “Metaphysik der Sitten” (Kant 1907/14 [AA VI]:223) – “A person is a subject who is
capable of having his actions imputed to him” (translation by W. Hastie). – Taken at
face value, this quote might seem to imply that persons are subjects of a certain
kind, i.e. constituting a subclass of subjects. However, this interpretation does not fit
into the general frame of Kant’s philosophy. The way he uses the two terms rather
lends itself to the interpretation that all subjects (at least insofar as being a subject is
meant to entail being capable of arriving at experiential knowledge) are persons.
According to our own analysis, it furthermore seems that “person” and “subject” are
not only coextensional predicates, but semantically necessarily so, that is, they in
fact express the same concept. Their usage differs only insofar that the expression
“subject” emphasises epistemological (theoretical) aspects, while “person” indicates
that attention is to be focussed on moral (practical) aspects.

63 That is because compatibilism holds that free will and responsibility are compatible
with determinism. Only a minute fraction of philosophers contend that determin-
ism is true and hence there is no free will and hence no one bears responsibility for
his or her actions. Sometimes, these philosophers then advocate radical changes in
our legal and juridical system to the effect that people should not be sentenced and
punished according to “obsolete” categories like guilt, retribution or penance, but
rather with respect to the chances of their resocialisation (i.e. the probability of
them abstaining from committing crimes in the future). Of course, one cannot but
wonder what performative sense such appeals to reform do make against the back-
ground that, if determinism is true, what is bound to happen will happen anyway.

64 In Hartmann (2000/2005) it is argued that determinism is in fact false.



terms what kind of freedom is required for persons so that we may hold
them responsible for their deeds.

Our whole practice of blaming or praising each other (morally or legally)
for what we did is based on the conviction that – at least under normal cir-
cumstances – we could have done otherwise, had we just chosen to do so. By
employing this practice we treat each other as persons, that is as beings who
are free in a certain respect that can be addressed by the following condition:

Ia) Persons need to be able to refrain from actions.

Complementary to this condition of personhood is a second one, namely:

Ib) Persons need to be able to act out their decisions to act.

Both these conditions are already implicit in the concept of agency itself.
That is, beings qualify as agents by virtue of these abilities, and the range of
things they do, by which they can exercise these abilities, is the range of their
actions.65 Being an agent, as compared to a mere stimulus-drive-response
automaton, means to not be determined exhaustively by external forces and
internal drives. To illustrate this point further, it is helpful to introduce a ter-
minological distinction between behaviour and action (which is not fol-
lowed very strictly in ordinary language): Responses of persons can be sub-
divided into two classes. We suggest to call those responses that merely hap-
pen to us – like coughing, stumbling or crying – behaviour. Every now and
then we may successfully suppress this kind of responses, but only for actions
it is apt to say that we can refrain from exhibiting them. This intuitively plau-
sible distinction is strengthened by the different ways of accounting for these
two classes of responses in science. While behaviour – at least in principle –
is predictable by causal laws that are established by physiology, ethology, and
behavioural psychology, this is not the case for actions (Hartmann 1998:42–
45).66 That does not mean that actions are events that cannot be the objects
of systematically correct predictions. Certainly, one can establish “predic-
tors” for actions as well, insofar as the likelihood for persons to respond with
a certain type of action in a situation of a given type usually depends on a
number of internal and external factors – especially their system of goals and
beliefs. Yet, these factors do not cause actions in a strict terminological sense
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65 It follows that not everything an agent “does” is an action. E.g. if you are reading
this chapter, you must be an agent. But if you have to sneeze or cough while doing
so, these are not “actions” of yours.

66 The modern habit of classifying actions as a special (“complex”) class of (“goal-
directed”) behaviour has its forgotten roots in behaviourist psychology and thus
is reductionistic and deterministic in spirit. However, it is important to see that
the classification of a response as an action goes along with the application of a
whole range of other termini (“purpose”, “intention”, “belief” etc.), so that actions
are embedded in an altogether different theoretical context compared to behav-
iour (which is accounted for by using termini such as “reinforcer”, “drive”, “stimu-
lus”, “conditioning” etc.).



(Hartmann 2000:82). Furthermore, there are factors like drives and emo-
tions, which certainly will influence the decisions of agents (for instance,
agents who have the choice between finishing some work and accompanying
a friend to a restaurant will be more inclined to opt for the latter if they are
hungry). But as long as we are considering an event as an action, we take for
granted that the agent could have refrained from it, no matter how strong
the motivating drives or emotional incentives involved. The same goes for
the counterpart, the “acting out” of a decision against opposing drives or
unpleasant emotions. This is the reason why we blame agents for their
actions or their omissions, but not for their mere behavioural responses.

Compared to Kant’s categorical concept of autonomy, the kind of free-
dom that is postulated by (Ia) and (Ib) allows for degrees. Depending on the
extent to which persons actualise the capabilities mentioned in these condi-
tions they can be said to possess a stronger or weaker will.67 Personhood, on
the other hand, does not come in degrees. At a given time, a being either is or
is not a person. However, there is no need to specify a certain degree to which
an agent needs to develop his or her will power in order to be recognised as a
person. If someone is at all able to act and capable of taking responsibility for
his or her actions, then he or she is, in this sense, a moral agent, i.e. a person.
Given these abilities, people are to be recognised as persons regardless of
whether they actually act morally, whether they engage in moral delibera-
tions on what ought or ought not to be done, or whether they exercise strong
self-control over their inclinations and desires. At this point it might seem
about as difficult to judge whether someone has the abilities (Ia) and (Ib) as
it was, in the first place, to judge whether someone is a person. However, our
account will become more informative once we proceed with our analysis by
asking what cognitive and emotive characteristics a being needs to be
endowed with in order to develop the abilities to act or refrain from action
on decision.

As a first step to further our analysis of personhood we state some rather
basic cognitive abilities that, quite uncontroversially, are necessary prerequi-
sites for (Ia) and (Ib):

IIa) Persons need to be endowed with discriminative abilities.

In talking about discriminative abilities we refer to perception as well as to
recognition. The reason why we subsume these abilities under this heading is
that perception and recognition are ascribed to beings on the basis of the dis-
criminations they make in their responses (comprising actions as well as
behaviour). To cut a long story short, if some being responds (or is disposed
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67 Since ancient times persons were considered virtuous if they developed these abil-
ities to a high degree. The virtues associated with (Ia) were called temperance or
self-control (German: “Besonnenheit”), the ones associated with (Ib) decisiveness
or fortitude (German: “Tatkraft”). Taken together, they sometimes are quite aptly
named “executive virtues”.



to respond) discriminatively to a presently given difference, then we may say
that it perceives that difference. And if we can account for a being’s responses
towards a presently given difference only by assuming that it has been
exposed to it before, then we may draw the conclusion that the being recog-
nises that difference.68

In fact, most if not all perceptions involve recognition, and recognition is
in turn the most basic function of the faculty of memory, be it in the form of
recognition of types of situation (“F again”) or of objects (“a again”)69. If a
being does not have recognitional capacities, it is not a person, not so much
because there is a direct connection between recognitional capacities and
executive virtues (though there is), but rather because a being that does not
perceive/recognise much of what is going on around it will not be able to
exercise very subtle forms of behaviour, let alone action. Still, obviously per-
ception and recognition do not exhaust what is required for personhood.
Taking responsibility for one’s deeds presupposes another form of memory,
the ability to remember what one did. For example, a decision one made is an
event in one’s life. If one cannot remember such events, how is one ever to
act out one’s decisions? Occasionally, we blame persons specifically for their
forgetfulness, for instance when someone forgets having given a promise.
But this is because we assume that the person would have remembered if she
had only exercised some care. On the other hand, beings which cannot ever
remember what they have done in the past will not be treated as responsible
for their responses at all. Not only will they not be able to commit themselves
to anything by promise or assent (because they will forget at once that they
did); they will obviously be unable to lead any form of autonomous life. So,
persons need to be able to recall their actions and, more generally, past expe-
riences, that is they need to have episodic memories:

IIb) Persons need to be endowed with episodic memory.

Closely related to memory is another requisite for personhood:

IIc) Persons need to be endowed with learning abilities.

Quite often it is only a matter of point of view whether we refer to a
being’s memory abilities or its learning abilities in order to explain its
responses. If we want to emphasise the process of acquisition of a behav-
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68 See Hartmann (1998:II.2.1) and Galert (2005:Ch. 2) for a more elaborate account.
One important advantage of that account is that it provides a fairly clear under-
standing of how to ascribe these psychic functions to a being even in situations where
(because of a lack of communicative abilities on the part of the respective being) it is
not possible to simply ask it what or whether it is perceiving or recognising.

69 It is important to see that (despite the examples in brackets) these basic functions of
recognition do not yet presuppose the use of language. That is, “recognition” in this
usage does convey the same meaning as the German “wiedererkennen”, but not the
same as “erkennen” in the sense which results in “Erkenntnis” (“knowledge”). The
latter has to be of propositional structure and is therefore bound to language.



ioural modification (in the widest sense), we talk about learning. If, on the
other hand, we want to emphasise the retention and retrieval of a behav-
ioural modification, we talk about memory. A recourse to basic forms of
learning is already involved at least in the scientific ascription of discrimina-
tive abilities as expounded above under IIa – for it is primarily in the context
of learning (conditioning) experiments that we can acquire data that seman-
tically warrant the ascription of specific abilities of perception and recogni-
tion.70

Neither discriminative abilities, nor simple forms of learning and mem-
ory require possession of language on the part of the discriminating/learn-
ing/remembering being. Even episodic memories need not necessarily
assume a linguistic form. On the contrary, we would find it rather strange if
we could “tell” what we did, but would lack any accompanying re-presenta-
tions in the visual, tactual, auditory or olfactory modes of imagination.
However, there are nevertheless independent reasons for stating that:

IId) Persons need to be endowed with language abilities.

To hold a being responsible for what it does we need to assume some
understanding of what it means to be responsible for one’s deeds on the part
of that being. One important aspect of being “capable of having one’s actions
imputed on oneself” is to be able to get engaged in the kind of interaction
that is constitutive of interpersonal relationships. These relationships com-
prise, inter alia, the assertion and justification of claims against each other,
the making of commitments, the granting of rights, the exchange of reasons
for one’s actions, the justification or questioning of actions with respect to
rules, or the justification and questioning of those rules themselves. All these
features of interpersonal exchange require the medium of a shared lan-
guage,71 however keeping in mind that the possession of language abilities is
not to be equated with the ability to speak. The different systems of sign lan-
guage for deaf mutes, for instance, basically fit the same purposes as do spo-
ken and written forms of language.

Finally, language abilities are indispensable for persons as they are the
decisive prerequisite for a final cognitive ability that we consider to be a nec-
essary condition for personhood:

IIe) Persons need to be endowed with deliberative abilities.
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70 For a more general account of different forms of learning see Hartmann
(1998:II.1.1.2). The relationship between the psychology of learning and the psy-
chology of memory is dealt with ibid.:II.2.5.

71 For the purposes at hand we do not need a clear-cut distinction between mere
communicative abilities and language abilities in the strict sense. For a tentative
account of some distinctive features of language see Hartmann (1998:167–168).
However, it is clear from the examples given in the text that the communicative
abilities of (at the very least) most animals lack the complexity required for typi-
cal interpersonal interaction.



No doubt, there are theoreticians who stand up for the possibility of
thought without language (see e. g. Weiskrantz 1988). Once again, we cannot
delve here into the reasons why we consider this position to be ill-founded,
but we set them forth elsewhere (see Hartmann 1998:172–176). The need for
deliberative abilities is already implied by what we just said concerning inter-
personal relationships. So, we only would like to add that it is mostly by
deliberation that persons arrive at decisions to act in spite of internal or
external hindrances, or at decisions to refrain from acting in spite of certain
immediate satisfactions or benefits that an action might bring about.

Considering the cognitive requirements for personhood we deduced
above, it is obvious that animals will hardly qualify as persons and that
infants are not yet persons. Animals as well as infants may be considered to
have “personalities” in the weak sense that they can have individual character
traits, that is certain relatively stable bundles of dispositions for behaviour of
a certain kind (especially traits that are traditionally regarded as constituting
the “temper”, like aggressiveness, irritability, anxiousness, curiosity etc. – see
Section 5.4.3 for more on this). But we will limit our use of the term “per-
sonality” to the character of persons. Our account of the cognitive criteria
for personhood also explains why, in the introductory section of this chapter,
we came to the conclusion that human beings in persistent vegetative state
can no longer be regarded as persons. For these people as well as severely
mentally challenged people do not fulfil most of the conditions we found to
be constitutive for personhood. However, there is no doubt that, according
to our criteria, most people who are considered to suffer from some mental
disability will have to be regarded as persons as long as they are able to get
engaged in social interactions to such an extent that they can grasp the
meaning of responsibilities and mutual obligations. After all, a requirement
like the demand of language abilities is not to be understood in such a way
that a person would need to be able to comply with the highest standards of
linguistic perfection. Finally, we also would like to reinforce the point we
made above that by denying a human being the status of a person he or she
is deprived of all duties and responsibilities, but not of his or her moral and
juridical rights.72 A common way of stating this is to say that the range of
moral objects is broader than the range of moral subjects. Furthermore, it
should be noted that by distinguishing between the moral category “person”
and the biological category “human” the possibility is left open for there to
be persons that are not humans as well. It is only a contingent fact that so far
we never came across any nonhuman beings that would fulfil the cognitive
criteria for personhood.

With our account of the cognitive prerequisites for personhood com-
pleted, we will ask what else might be required of persons besides these cog-
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72 Except, of course, such rights whose execution entails one’s taking over certain
duties – for example the right to negotiate and submit to a contract.



nitive abilities. We already stated that being a person is by no means a private
affair, and now we would like to add that it is no ghostly affair either:

III) Persons need to be embodied.

This provision in fact follows from what we established already in this
chapter, namely that persons must be locatable within the frame of objective
space-time through which they run their course as long as they persist. The
embodiment condition might seem trivial to some, but facing the long
standing debate on persons as immaterial souls it certainly is not. However,
given that persons are moral agents in the sense that they are capable of hav-
ing their actions imputed on them, embodiment is obviously indispensable
for being a person: Even if we grant, for the moment, that immaterial beings
could effectuate changes in the material world, this would at once confront
us with insurmountable problems in the context of actually ascribing such
changes to mere spirits. If you think of a typical ghost story featuring some
invisible poltergeist tossing down books from the shelves and so on, how are
we to hold a particular poltergeist responsible for these nasty deeds? After all,
it could be a dozen of them! By adding some recognisable ghostly voice com-
ing out of nowhere and commenting on the deeds, the scenario certainly gets
more “personish” (and scary), but it nevertheless won’t be a candidate for
serious consideration, because we would still lack the means for establishing
a reliable connection between the invisible source of the voice and the intan-
gible originator of the “actions”.

The requirement of a body does, however, not presuppose even a remote
resemblance to the human body. The body of a person may be of any matter,
structure, shape and size as long as it is endowed with sense organs (not nec-
essarily ours) and executive organs that allow actions in general and linguistic
interactions with us (i.e. the community of human persons) in particular. We
need not even assume the existence of a brain, although – at present – we
don’t know of any structure other than a brain that could warrant implemen-
tation of the functional requirements we postulated before.73 We emphasised
the indeterminacy of condition (III) in order to counterbalance any impres-
sion of “species chauvinism” that our account of the cognitive prerequisites
for personhood might have created. On the other hand, since this study deals
with interventions in human beings, the question of which degrees of free-
dom there are with respect to the way persons can be embodied is not of great
relevance for the purposes at hand.

We will now inquire if there are – beyond the cognitive prerequisites and
the embodiment condition – motivational and emotional prerequisites as
well. Let’s first consider whether a person necessarily needs to have certain
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73 But maybe we can at least conceive of possible designs for intelligent “no-brain-
ers”. Think, for instance, of a being with a web of ganglia (or just ganglia-like
structures) evenly pervading its body.



motifs. Now, motifs come in many different varieties, so that a satisfactory
answer to this question would require us to introduce a number of concepts.
As this would go beyond the scope of this paper, we can only give some hints
as to what we take to be an appropriate answer. First, being an agent, a per-
son will necessarily entertain certain purposes. This is a conceptual need, for
once we acknowledge a being’s responses as actions, we describe them as
being motivated by purposes (and, furthermore, as being guided by beliefs,
see Hartmann 1998:237). By “purposes” we simply mean the states of affairs
that actions are meant to bring about.74 Accordingly, as agents, persons nec-
essarily are motivated by purposes:

IVa) Persons need to entertain purposes.

With respect to the contingent75 fact that all known persons are living
beings, we can state some more motivational necessities: Living beings
exhibit a number of responses which repeatedly bring about certain states of
affairs that are of importance for the maintenance of their life or for the
maintenance of their species. These states of affairs can be said to constitute
a living being’s natural needs (Hartmann 1998:50) and the related responses
(if effective) can be called satisfactions of natural needs. Against this back-
ground, we now can say that having the disposition to satisfy natural needs is
a constituent of a living being’s continuing existence. Albeit not endowed
with the same kind of conceptual necessity as (IVa) and the preceding condi-
tions, we can note:

IVb) As living beings persons need to have the disposition to satisfy their
natural needs.

Motivational aspects are closely linked with emotional ones and emotions
are as varied as are motifs. Sensations constitute one (primitive) type of
emotions that is already involved in learning. One of the basic forms of
learning, operant conditioning, requires reinforcement and inhibition –
“reward” and “punishment” in ordinary parlance. More generally speaking, a
living being would lack the motivation to learn anything if it did not prefer
certain situations over others, if it did not seek certain situations while
avoiding others. We would like to call such sensations accompanying the
perception of situations of reinforcement sensations of like. Correspondingly,
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74 Cf. Hartmann (1998:66). – By way of further analysis one can come to distinguish
“interests” and “goals” as different kinds of purposes (ibid.:67). Furthermore, in
order to account for actions that failed to bring about their purposes the terminus
“intention” is required (ibid.:71–73). However, for the present context we do not
need to introduce these distinctions properly.

75 However, if we call to mind that any embodiment of psychic functions will
require transformation of energy as well as a certain sort of “maintenance”, the
following considerations would, for the most part, hold for any persons, be they
biological organisms, or systems which, for one reason or another, could not ter-
minologically be addressed as “life forms”.



sensations that a living being has while perceiving situations of inhibition we
call sensations of dislike.76 It is important to note that sensations, in our
understanding, do not come along as a mere corollary to perceptions.
Rather, the need for the term “sensation” is already given with the distinction
between an “objective world” (intersubjectively constituted – see above) and
the “subjective experience” of it. Perception in an actual sense only takes
place when what a living being’s senses convey to it pass as a veridical “repre-
sentation” of the world – one cannot perceive what is not there. However, as
we all know, cases of illusion and other sorts of sensory misrepresentation
abound. For the affected being these misrepresentations are often not easily
recognised as such. To that being it seems as if something was the case which
in fact is not.77 We account for situations of this kind by saying that the being
has the same sensations that it would have if what appeared to it was actually
the case. In other words, instances of sensory illusion and corresponding
instances of perception are indistinguishable sensation-wise (Hartmann
1998:116–119). Hence the requirement that persons need to have sensations
already follows from (IIa), the requirement of discriminative abilities in the
particular form of sensory perception. Regarding motivation, the sensations
of like and dislike are particularly noteworthy as they represent a necessary
prerequisite for (IIc), the ability to learn. Therefore:

IVc) Persons need to have sensations of like and dislike.78

It seems questionable to qualify any further particular types of sensation
as being necessary for personhood. Remember that, when discussing the
requirement of discriminative abilities, we did not postulate that persons
need to be endowed with any particular mode of perception. A type of sen-
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76 See Hartmann 1998:215. 
77 In order to distinguish facts from mere sensory appearance, intersubjective agree-

ment regarding the appearance frequently won’t help. For if all those who negoti-
ate the facts are affected by the same illusion by virtue of them sharing the same
sensory apparatus, then an illusion will not be recognised as such. To get a grip on
the facts it takes reference to transsubjective standards, e.g. the overriding status
of other sensory modes, or of measurements. Only with respect to such overrid-
ing standards can intersubjectively reproducible illusions be regarded as illusions
in the first place.

78 Although our way of introducing the concept of sensation should probably have
made this clear enough already, we would like to state explicitly that by (IVc) we
do not identify sensations with what philosophers have come to dub “qualia” and,
hence, IVc) does not at all state or imply that persons need to be endowed with
such things. Indeed we would maintain that the concept of qualia as it is discussed
within contemporary philosophy is devoid of meaning. For a thorough critique
see Hartmann (1998:121–123). Whereas behaviour of any complexity is alleged to
be conceptually compatible with the total absence of qualia (or their varying
widely between beings), and hence one can (allegedly) “never know” about the
qualia of a being without actually being that being, the simple fact that a living
being seeks/avoids certain situations semantically suffices to say that it has the
according sensations of like/dislike.



sation would classify only if it could be shown that its loss would imply the
negation of one of the conditions Ia–IVc. To test this, let’s examine one
prima facie-candidate: Given the presupposition of self-consciousness, the
need for discriminative abilities, and condition (III), that persons need to be
embodied, it may seem quite conclusive that persons need to possess propri-
oceptive abilities. Else they would perceive their own body, especially the ori-
entation of their body parts to one another, only through the “outer” senses,
and how could they then exercise the sort of cybernetic control needed for
the execution of even the most basic actions? However, this reasoning is
challenged by some (very rare) cases of people who suffered a complete, yet
selective, loss of the sense for their own bodies due to a viral infection. Cer-
tainly, these people are severely disabled since vision is their only source of
feedback for controlling movements of their bodies. Only by arduous exer-
cise can they reacquire a limited range of bodily actions. However, the pub-
lished reports on such cases leave no doubt that these patients, in spite of
their disabled condition, still show all the marks of personhood we estab-
lished above.79 Maybe another candidate to consider would be the capability
to feel pain, which is a particularly salient type of sensation of dislike.80 Still,
cases of congenital insensitivity to pain (see e.g. Sternbach 1968:95) clearly
show that sufferers from this sensory deficit, as unfortunate as they are, nev-
ertheless satisfy all criteria of personhood. That neither the possession of
bodily sensations in general, nor of pain sensations in particular passes the
test for being a prerequisite of personhood seems to us sufficient evidence
for the assumption that in fact no particular mode of sensation is thus
required.

Also, the realm of sentiments does not offer any firm grounds for postu-
lating further requirements for personhood. A person that does not feel joy,
sorrow, fear, anger, disgust, despair, hate, love, etc, surely will strike us as a
person with a serious disorder, but will still be a person. It may be asked
whether the capacity of having sensations of like and dislike together with
the capacity of having purposes and linguistic abilities will not conceptually
ensure that there will be at least some sentiments, even if there are no specific
ones. As a warrant for this we could cite that a host of sentiments are consti-
tuted at least in part cognitively through the interpretation of one’s sensa-
tions (e.g. accompanying the perception of one’s vegetative state) in the light
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79 One such case was described by Oliver Sacks in his famous collection of neuro-
logical abnormalities “The Man Who Mistook His Wife for a Hat” (1985), under
the heading “The disembodied lady”. In another case study, Jonathan Cole (1995)
portrayed the heroic struggle of a man who lost his sense of proprioception at the
age of 19. Both these patients acquired their peculiar sensory deficit. Accordingly,
one could still raise the question whether a human being that is born without pro-
prioceptive abilities could at all develop into a person.

80 For those who are in doubt whether pain sensations are necessarily to be disliked,
see Galert (2005:3.3.4.).



of situational factors (“causal attribution”), which then leads to further
responses, etc. However, we are inclined to think that this does not suffice to
show that persons actually must have sentiments thus constituted. People
may lose or altogether lack the ability to make causal attributions pertinent
to emotions without at the same time lacking the cognitive and motivational
capacities required for personhood. Or something may be wrong with their
physiology in such a way that they lack the background of bodily sensations
as a basis for further interpretation in the first place.

Since we started out in our conceptual analysis by designating persons as
moral agents, so-called moral sentiments – such as contempt, indignation,
guilt, shame, resentment and compassion – may seem to deserve some spe-
cial consideration. However, we continued by asking for the prerequisites for
acquiring the concept of responsibility, emphasising that a person need not
necessarily be virtuous or, in fact, act according to moral standards of any
kind. Hence, it would be a mistake to demand of persons that they need to
have moral sentiments, for such sentiments will arise only if a person actu-
ally adopts the concept of responsibility as her own. In the same vein, a lack
of empathy does not disqualify anyone as a person, either. For instance, one
symptom of autism is a more or less severe disability to “read other people’s
minds” by inferring emotions from facial expressions and the like (see e.g.
Baron-Cohen 1997). An impairment of that kind will severely affect one’s de
facto responsiveness to others’ needs, but it does not as such negate any of the
conditions of personhood. And though it will make it more difficult, it cer-
tainly does not preclude paying due respect to others, attending to one’s
duties and so on. Therefore, provided someone suffering from autism meets
the other requirements of personhood, there is no reason for denying him or
her that status on account of his or her lack of empathy.81

Compared to the cognitive requirements for personhood, the demands
regarding emotional and motivational traits appear to be fairly low. How-
ever, this only underscores the point we repeatedly made that the conditions
for being and remaining a person do differ from the conditions for remain-
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81 This might be a good place to remind the reader that the connotations of expres-
sions like “withholding/denying a status” and “conferring/granting a status” can
easily be misleading – the first sounding intrinsically like a sanction, the second
intrinsically like a benefit. On the basis of such connotations, it might seem
mandatory to be always and only cautious when “denying” someone person sta-
tus. However, to confer person status to someone who does not satisfy the prereq-
uisites would in truth not be a beneficial deed at all. For it would mean regarding
them as fully responsible even though they in fact can’t help it! As an example,
think of cases where parents, essentially because they mistakenly interpreted the
responses of their much too young babies and toddlers as intentional actions in
the full sense, believed to be fully warranted in resorting to harsh measures of
“punishment” or even “retribution”. So, depending on the circumstances, with-
holding person status can actually mean protecting someone when conferring
person status would mean doing them harm.



ing the same person. For considerable change in someone’s emotional/moti-
vational profile may indeed give rise to concerns regarding the persistence of
his or her personal identity. This will be so, even if there is no concomitant
change in the cognitive domain. These considerations already link to the
subject matter of the next section, but before we finally try to clarify the cri-
teria of persistence for persons it will be helpful to summarise, briefly, our
account of personhood:

Being a person basically means to be capable in principle of entering into
the sphere of mutual commitments and thus taking responsibility for one’s
actions. Being a person means to be a moral agent, that is, a (potential) sub-
ject of duties, in contrast to a moral object who only has rights. Holding on
to this pivotal point, in a transcendental approach we inquired about the
conditions of the possibility of beings of that kind. The concept of responsi-
bility presupposes a community of beings each having a concept of them-
selves, that is self-consciousness, as well as a concept of “others like me”. Hav-
ing established the general framework allowing for the existence of persons,
we then changed the perspective by putting the single person into focus. We
asked what psychic conditions each and every moral agent needs to fulfil in
order to be able to take responsibility for his or her actions and hold others
responsible for their actions. The concept of agency in and of itself requires
a certain kind of “freedom of the will” on the part of possible agents, that is
they need to be able to exercise a degree of control over their responses: At
least in some situations they need to be able to act on decision, but also to
refrain from an action. We then proceeded by enumerating cognitive prereq-
uisites for persons as moral agents, from the rather basic to the more exclu-
sive ones. The basic skills – which persons share e.g. with many animals – are
discriminative and learning abilities. The more exclusive ones comprise
episodic memory, language and deliberative abilities. Commenting on the
debate on persons as immaterial souls we established that persons need to be
embodied. Finally, we considered the motivational and emotional condi-
tions that persons need to fulfil. As agents, persons will be motivated by pur-
poses. Furthermore, persons will be motivated to satisfy their natural needs,
at least when we consider living beings. Pertaining to emotions we found
only a very basic condition to be tenable, which is that persons need to have
at least sensations of like and dislike. As mentioned before, we do not claim
that our list of necessary conditions for personhood is in any sense complete.
However, any suggested further provision will need to be considered in the
light of its necessity for enabling a being to take responsibility for its actions.

To conclude this section, we would like to address some possible doubts
concerning the practical applicability of our considerations. After all, we pos-
tulated a number of necessary conditions for personhood which all relate to
abilities that allow for degrees. Consequently, the question arises how to
decide, when actually confronted with people who are severely impaired in
one or more of the relevant abilities, but without having lost them alto-

230 5 Person, Personal Identity, and Personality



gether, whether they are still to be regarded as persons. We clearly have to
admit that we will not be able to frame very explicit criteria that would allow
to decide each and every borderline case of that kind, not because we would-
n’t be eager and willing to do so, but rather because we are in doubt whether
the problem of recognising someone’s status as a person is approachable, in
principle, through something like an operationalised aptitude test. However,
we can offer some hints as how to handle borderline cases.

As we saw, the concept of personhood is constituted in a context of
mutual recognition. If someone is not at least implicitly82 able to call for
recognition as a person, the community of persons will hardly have a reason
or – depending on the way you look at it – the right to convey to him or her
the person status. This already settles the problem of further specifying the
required language abilities for personhood. For, if someone has got the lin-
guistic means (mind you, not necessarily means of speech!) for raising the
claim to be recognised as a person, he or she already demonstrates thereby
sufficient mastery of language. As language and deliberative abilities are
most intimately linked, this line of argument can be applied to the latter as
well: If someone has got the deliberative resources to understand what is at
stake when his or her status as a person is – explicitly or implicitly – under
discussion, and as long as someone is capable of standing up for their recog-
nition as a person, they fulfil requirement (IIe) to a sufficient extent. Now, if
someone actually calls for recognition as a person, it will certainly be a deli-
cate decision to nevertheless deny them that status.83 Reasons for doing so,
with respect to the cognitive domain, will most likely relate to the require-
ment of episodic memory, for a violation of the other conditions within that
group will hardly leave language abilities unaffected.

Suppose now somebody’s episodic memories are utterly and irretrievably
wiped out in a case of severe retrograde amnesia. Persons with that condi-
tion will no longer be the same (at least we will argue for this view in the next
section), but as long as their other cognitive abilities remain unaffected, and
provided they are able to store new episodic memories, we have no reason to
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82 Remember that being a person means having one’s responses imputed on oneself
as genuine actions. Accordingly, something as simple as an offer to make a prom-
ise is already an implicit way of claiming this status, for such an offer implies a
claim to the right to take on commitments.

83 On the other hand, this is also a quite common situation – at least in the context
of raising children. Long before they can be held responsible for their responses,
in the full sense, children will start to try out actions of “promising” and “keeping
promises”, or to implicitly claim other rights that go along with taking on duties.
Legal status aside, family, kindergarten and elementary school will (or at least
should) provide the sheltered environment where such capacities can be learned,
developed and put to test until a child, at about the time it reaches legal age, is
concomitantly able to act and refrain from actions, has grasped the concept of
responsibility, and is thus able (in principle) to take his or her commitments and
duties seriously.



question their personhood. They will be able to keep promises they gave
after the traumatic event and, in general, can be held responsible for what
they are doing. More challenging is the situation of individuals suffering
from anterograde amnesia, who no longer are capable of forming new mem-
ories. There are tragic cases of this kind where an individual is confined to a
time frame of a few minutes. According to what we said above, if someone is
lacking the ability to remember his or her deeds, they cannot take any
responsibility for what they do. Still, as long as an individual knows what he
or she is doing, reflects upon the consequences of his or her deeds for others,
and has some understanding of the miserable situation he or she is trapped
in, we still have to regard that individual as a person. The last condition (i.e.
being able to have an understanding of one’s own cognitive limits) is quite
important, as persons should be aware of the extent to which they can take
responsibility for their actions. An amnesiac should know, for instance, what
promises he or she is able to keep – and certainly will be very limited in that
respect. Anyway, the general requirement of episodic memories is not under-
mined by these considerations. For one thing, a person who is struck by
anterograde amnesia at some point in her life needs to have acquired the
concept of responsibility when she was still capable of forming episodic
memories.84 A child that is loosing that capability – say at two years of age –
surely could not develop into a person. Furthermore, even though the time
frame for keeping new memories may be very limited in anterograde amne-
sia, it is not nil. If someone indeed immediately forgot what he or she was
doing right after initiating an action, this would not only prevent them from
taking responsibility for their actions, but rather would deprive them totally
of their capacity to act.

5.4 Personal Identity and Personality

Since Locke, the question of personal identity has been the question about
the criteria of persistence of particular continuants, namely persons. This
question is clearly important with respect to morals and jurisdiction. We
attribute deeds to persons and so we have to make sure that the person we
praise, condemn or convict is the same person that did the deeds we praise,
condemn or convict her for. Furthermore, the question is also of special
interest because we – i.e. the community of persons – are ourselves the
objects of the investigations. Consequently, issues regarding the criteria of
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84 Noteworthy enough, in most cases of anterograde amnesia the episodic memories
which were acquired before the onset of amnesia remain intact. Hence, during the
time span that is available to a patient before the next series of short-term memo-
ries goes down the drain, he or she can draw on the stock of these unaffected
memories for their actions. Needless to say, things look much bleaker for patients
suffering from a combination of retrograde and anterograde amnesia.



persistence will be relevant to us so far as we are all interested in our own
continued survival. (Take for example the question: Is there the possibility of
an afterlife?)

Of course, the continuing applicability of the constitutive predicate “per-
son” is a necessary condition for a person’s persistence, but is not at all suffi-
cient to establish that it is the same person we’re dealing with at different
times. That is why the question of personal identity over time is different
from the question of what is a person.

We begin our investigations into the issue of the criteria of personal iden-
tity by assessing the most prominent of the so called “physical” persistence-
criteria, which were (and still are) favoured by many philosophers. The
shortcomings of these accounts will then lead us to what are called “psycho-
logical” criteria for personal identity.

5.4.1 Physical Criteria of Personal Identity: Body and Brain

As persons necessarily have to be embodied for them to be identifiable at all
(see Section 5.3), one could surmise that they are simply identical with their
respective bodies. However, if a person P dies, then the constitutive predicate
“person” does not apply to its body B anymore and hence P has ceased to
persist. On the other hand, its former body B usually still does persist (at
least for a while). Therefore persons are not identical with their bodies.85

However, this observation does not yet rule out bodily continuity as a crite-
rion for personal identity over time. Such a criterion could be stated as fol-
lows: Person stage x at time t is a stage of the same person P as person stage y
at time t+Δt if and only if the corresponding body stages b(x) at time t and
b(y) at time t+Δt are stages of the same body B according to a suitable crite-
rion of bodily identity (i.e. material continuity). That is, following this pro-
posal, every person persists as the person it is just as long as the predicate
“person” applies to a certain re-identifiable body – its body. On this account,
a person would survive changes of its corresponding body as long as these
changes do not undermine the criteria for the application of the constitutive
predicate “person” to that body. A person could, on the other hand, never
survive its body, nor would it be possible for it to persist embodied by
another body (“change body”). As a further corollary it would hold: one
body can only constitute exactly one person.86
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85 More or less the same argument also shows that persons are not identical with
their living bodies, i.e. the (living) organisms embodying them (this position is
called “animalism”). For if a person P has an accident depriving the organism O
embodying it of the necessary conditions for the application of the constitutive
predicate “person”, then P has ceased to persist, while O may well be still alive.

86 Note that this holds to the letter even within the frame of 4-dimensionalism and
its assessment of hypothetical cases of fissions or fusions of bodies. While, for
example, in a hypothetical fission case two persons could share the same body
stages before a fission, they would still belong to different bodies (which just share
stages before the fission point).



This account is attractive to many because of its straightforward simplic-
ity, but the bodily criterion for personal identity still fails.87 This is shown by
the following thought experiment: Let’s assume science had developed to a
stage where neurosurgeons would do successful brain transplantations. Let’s
assume further that, after an accident leaving the brain of a person P intact,
but damaging the rest of its body B beyond any hope of recovery, P’s brain is
transplanted into a living “donor body” B’ (say the body of a former person P’
which suffered brain death). While our strong intuition would be that, under
these circumstances, P would still persist embodied by B’, P would have
ceased to persist according to the persistence criterion of bodily identity.

Thought experiments like that have led most philosophers who favour a
physical criterion for personal identity to drop the criterion of identity of the
body and adopt a criterion of identity of the brain instead: Person stage x at
time t is a stage of the same person P as person stage y at time t+Δt if and
only if the corresponding brain stages b(x) at time t and b(y) at time t+Δt
belong to the same brain B.

Unfortunately (perhaps), the criterion of brain identity fails as well. This can
be shown by a thought experiment originally devised by Bernard Williams
(1973)88: Assume we could scan the brain of a person with respect to all the rel-
evant information regarding states and traits of her psyche, like episodic mem-
ories, cognitive capabilities and character traits.89 Let’s further assume that, for
purposes of treatment or prevention of certain degenerative processes, we actu-
ally could replace (at first only relatively minor) parts of the brain by bio-
and/or electronic implants and that we could overcome the problem of pre-
serving the information residing in the parts to be replaced by suitably modify-
ing our implants according to the information derived from a pre-surgery
brain-scan.90 This would certainly be a most welcome scientific breakthrough.
If such interventions involving the replacement of minor parts of the brain
proved successful in the sense that all original psychic functions were actually
preserved, we would not dream of saying that after the surgery we do not deal
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87 Psychiatrists may want to raise the objection that the bodily criterion cannot
account adequately for the concept of dissociative identity disorder (DID), for-
merly known as “multiple personality disorder”. We can leave this issue undis-
cussed as the bodily criterion of personal identity also fails for other reasons.

88 Actually, we are embellishing the original thought experiment of Williams quite
considerably in order to make more obvious and striking its connection and rele-
vance to the topic of new methods of intervening in the psyche.

89 It is worth noting that especially those who would want to identify the self with
the brain should conceive of this as possible at least in principle as they would
hold that the self is the brain precisely because all psychic functions are encoded in
the brain.

90 This must not be read as meaning that information pertinent to the psyche is
stored away in various parts of the brain like dishes in various drawers of a cup-
board. Instead, information may “reside in” a part of the brain in the sense that
via its mode of connection to other parts the part in question modulates or con-
tributes to the overall information processing in a specific way.



with the same persons as before the surgery. But if this is so, then there is
absolutely no reason for judging differently if such interventions eventually
were extended to a point where brain-identity was not preserved anymore.91

Think, for example, of the successive replacement of considerable parts of the
brain by bio- or electronic implants, or by a mix of such implants, while – ex
hypothesi – preserving all psychic functions. A most radical, empirically
improbable, but still conceptually possible case would be the transplantation of
a wholly new brain, thoroughly modified to match the results of the brain scan
of the original brain. It follows from these considerations that identity of the
brain as the criterion for personal identity over time has to be discarded.

5.4.2 Psychological Criteria of Personal Identity I: Memory

The reason why the brain was considered as pertinent to personal identity in
the first place is that we (correctly, in all probability) assume that it embod-
ies the psychic functions we are looking for: cognitive abilities and character
traits. Accordingly, our investigation so far shows that it is rather these abili-
ties and traits themselves we have to consider, not their contingent physical
implementation.

We therefore continue by addressing ourselves to psychological criteria of
personal identity. Again, Locke was the first to embrace this approach by sug-
gesting “sameness of consciousness” as the criterion for personal identity over
time (see e.g. Locke, 1975:II, 27, §23). Although consciousness encompasses
much more, episodic memory is certainly the key to understanding this crite-
rion insofar as consciousness according to Locke involves knowledge of one’s
thoughts and actions. “Sameness of consciousness” is constituted by the
knowledge of thoughts and actions shared by earlier and later stages of a per-
son via episodic memory. Therefore, even though Locke does not explicitly
use the term in presenting his position, he is correctly regarded as trying to
give a criterion for personal identity over time in terms of episodic memory.
The difficulty is, however, to state the criterion in such a way that certain
more or less tricky problems can be avoided. In order to gain insight into the
problems to be avoided by an adequate memory-based criterion of personal
identity, it is helpful to mention and discuss briefly the main strands of cri-
tique with which Locke’s approach was historically confronted.

First, there is the so-called “circularity objection”. It goes back to bishop
Joseph Butler and can be stated like this92: A person P1’s memory of a past
experience cannot be used as a criterion for P1 being the person P2 who
originally had the experience in question because to establish that P1 really
remembers having had the experience, it would already have to be verified
independently that P1=P2. The point is that, according to common usage,
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91 Or at least not according to any non-trivialising criterion for “identity of the
brain”.

92 In the original writings of Butler, the objection itself is not presented in a very
clear way. A contemporary reconstruction can be found in Shoemaker (1970).



“to remember” is a “success-verb”, whose application is correct only if the
remembered event really took place. This in turn engenders that, if what is
remembered is an experience, (i.e. an episode from the first-person perspec-
tive), that experience must have been had by oneself.

It is quite obvious that the problem encountered here is a mere technical-
ity. To avoid it we need a concept which in all save one aspect behaves like the
concept of (episodic) memory: For its correct application it must not pre-
suppose that the episode to be remembered actually happened to the person
remembering it. Sidney Shoemaker (1970) coined the term “quasi-memory”
for this concept. So, if we could “transplant” episodic memories (or if, in
Lamarckian fashion, some episodic memories of parents could be inherited
by their offspring), then the persons receiving the memories would quasi-
memorise these episodes.93

A second problem with memory-based criteria for personal identity was
pointed out by Thomas Reid (1983 [1785]). It draws on a strict reading of
Locke’s “sameness of consciousness” criterion, where “sameness” as constituted
through knowledge shared by earlier and later stages is taken to imply that for
various person-stages to belong to the same person the later stages have to
faithfully retain the experiential contents of the earlier ones. If succeeding per-
son stages x, y, z are such that x and y share some experiential content E, but z
and x do not share that content as well, then – according to Locke’s criterion in
its strict interpretation – they do not constitute the same consciousness.

With his now famous “paradox of the ‘brave officer’” Reid illustrates that
this has quite unwelcome consequences94: Imagine a brave officer, who had
been flogged for some mischief when he was still a boy, has taken a standard
from the enemy during his first campaign as a young officer, and was even-
tually, at advanced age, promoted to rank of general. Further assume that he
still could remember the flogging by the time he took the standard, and that
he could remember taking the standard when he was made general, but by
then had lost all memory of the flogging. According to Reid, it follows from
Locke’s account of personal identity that the boy and the young officer are
the same person, as are the young officer and the general, whereas the boy
and the general are not – and this would obviously be at odds with the tran-
sitivity of the relation of identity.

Reid’s argument has to be disentangled a bit as his presentation is marred
by the fact that he confuses continuants with stages. Only because of this the
conflict with the transitivity of identity arises. We saw in Section 5.2.4 that
different stages cannot be identical anyway, so that questions regarding the
identity of continuants encountered at different times have to be put this
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93 In fact, if wholesale Lamarckian inheritance of parental episodic memory would
be the standard, our understanding of the life of persons would probably be very
different (for the result would be a very complex network of psychological fusions
and fissions pervading different organisms).

94 See Reid (1983):Ch. 6 of “Of Memory”.



way: “Are O1 at t1 and O2 at t2 both stages of the same continuant?” Hence,
what Reid should have argued is that according to Locke’s theory (in its strict
interpretation) the boy and the young officer are both stages of some person
P, and the young officer and the general are both stages of a person P’. But as
– again according to Locke’s criterion for sameness of consciousness – P and
P’ do not share all their stages (the boy-stage belongs to person P, but not to
P’), it follows that P≠P’. And even though this is not logically inconsistent,
Reid has indeed a point in claiming that this result shows Locke’s criterion of
personal identity to be inadequate. For, of course, all three stages – boy,
young officer and general – should belong to one person.

What this means is that an adequate (quasi-)memory based criterion for
personal identity over time has to take into account that persons may forget.
This is achieved by defining a transitive relation of (quasi-)memory continu-
ity.95 As this relation is logically complex, the definition has to be broken
down into several steps96:

(R*-Def.) Let R*xy stand in for the following relation: y can quasi-memo-
rise at least one episode of experience of x from the x-perspec-
tive (i.e. the first person perspective).

The range of x and y are person-stages.97 As mentioned above, as is the
case for memory proper, quasi-memory has to be veridical in the sense that
the episodes recalled by person-stage y really happened to person-stage x, but
unlike memory proper, it does not presuppose that x and y are stages of the
same person. It is an indispensable proviso that the episodes are recallable
from the first person-perspective of x. Else, if I can recall episodes I saw hap-
pening to my father, and my father at that time was able to recall episodes he
saw happening to his father, the intended definition of “memory continuity”
building on R* would yield continuity between the respective stages of my
grandfather, my father and me. And as “memory continuity” is supposed to
provide a criterion for personal identity, this would eventually lead to the
absurd result that there is a person P of which these three stages are temporal
parts. Note that for the relation R* to hold between x and y, y does not actu-
ally have to recall an episode happening to x, but just has to be able to do 
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95 Using Locke’s terminology, we could say that “sameness of consciousness” is con-
stituted by continuity of knowledge about one’s past experiences rather than by
actually shared knowledge.

96 Usually this is done by employing the apparatus of formal logic to make fully
transparent the pertinent structural and inferential properties of the concepts to
be defined. However, for the benefit of readers who don’t have a background in
formal logic, we just introduce a few symbols standing in for the concepts we are
talking about (for the purpose of convenient cross-referencing) and otherwise
give the account in plain English.

97 As such they have to be embodied. However, having abandoned physical persist-
ence criteria, we do not postulate here and in the following that these stages must
share the same body or brain.



so.98 Note also that, for convenience’s sake, we did not attach time-indices to
the stages x and y in the above definition. But it is implicit in the definition of
R* that x and y can only stand in the relation R*xy if it is true for times t(x)
and t(y) that t(x)<t(y).99 For if t(x)>t(y), then we would not speak of “mem-
ory”, but rather of something like “precognition”. The case t(x)=t(y) is ruled
out by the following considerations: Either xt=yt or xt≠yt. If xt≠yt, then these
person-stages count as embodiments of different persons anyway (and y’s
capacity to “recall” something experienced by x would be considered as some
kind of “clairvoyance”). If xt=yt, then the person-stage in question cannot,
strictly speaking, experience something and at the same time recall it already.

R* is irreflexive and asymmetrical.100 Above all, it is not transitive. We
now (recursively) define a transitive relation R using R* as follows:
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98 This too must not be read in too strict a sense. For example, while someone is asleep
at night he may be considered to be “able” to memorise episodes of the day in the
sense that if we wake him up and ask him, he will tell us about it. (Generally, this
dispositional reading should go for all capacities deemed constitutive for person-
hood – cf. Quante 2002:20.)

99 It is important to note that the times t have to be taken to be (conveniently small) time
spans, not points in time. The reason for this is that stages have to be spatiotemporal
parts of continuants. If one successively divides a spatial object into ever smaller parts,
the parts will still remain extended. The same has to hold for the division of a continu-
ant into temporal parts. For convenience’s sake in what follows we just consider a divi-
sion of time into “small” stretches of like duration leading to what could be called “stan-
dard stages” as smallest units. But of course any temporal part of a person may count as
a “stage”. This does not at all affect the validity of the arguments in the main text, as long
as we disregard stage overlaps or stage inclusions – where the terminology of “later”/
“earlier”/“simultaneous” becomes muddled. The ensuing problems could be solved by
providing a mereological theory, but more easily they can be avoided by observing the
convention that in theoretical contexts the breakdown of continuants into stages
should always be carried out such that the resultant stages do not overlap (that is,
instead of two overlapping stages we would consider three continuous stages, etc.).

100 For readers not familiar with the terminology regarding structural properties of rela-
tions, we explain at least those types of relations used by us in the text: A two-place
relation Rxy is reflexive if on the range of objects that can stand in the relation R every
object must bear the relation R to itself. For example, every object that at all has a
length has the same length as itself. R is non-reflexive if there could possibly be objects
that do not bear R to itself. E.g. perhaps not everyone loves himself. R is irreflexive if no
object can stand in the relation R to itself. For example no object can be longer than
itself. R is symmetric in case that if x stands in the relation R to y, then so will y to x. For
example if Fritz is of equal height as Hans, then Hans got to be of equal height as Fritz.
R is non-symmetric if there can be pairs of objects x,y with Rxy, but not Ryx. For
example, Fritz may like Hans, and yet Hans may not like Fritz. R is asymmetric in case
that if Rxy, then it can never hold the other way round, too. For example, if x is taller
than y, then y can’t be taller than x. Finally, R is transitive just in case that if Rxy and
Ryz, then we must also have Rxz. For example if Bill is taller than Jacques, and Jacques
is taller than Fritz, then Bill got to be taller than Fritz. R is non-transitive if that doesn’t
have to be the case. For example, if Anna is befriended to Lisa, and Lisa befriended to
Wendy, then Anna may or may not be befriended to Wendy. R is intransitive if this
can’t be the case. For example, if x is father of y and y is father of z, then x can’t be
father of z. The way we explained these structural properties, they have to be under-
stood as determined by the meaning of the very concepts R in question.



(R-Def.) Let Rxy stand in for the following relation: The person-stage y
is indirectly linked via (quasi-)memory to the person-stage x. R
is to hold between x and y if and only if there is a finite chain of
person stages beginning with x and ending with y where each
link is connected to the next through the relation of quasi-
memorisability R*.

We can now define the relation of (quasi-)memory continuity C:

(C-Def.) Let Cxy stand in for the following relation: Two person-stages x
and y stand in the relation of (quasi-)memory continuity. C is
to hold between x and y if and only if y is indirectly linked
through (quasi-)memory to x (i.e. Rxy), or x is indirectly
linked through (quasi-)memory to y (i.e. Ryx), or x and y are
the same stage (i.e. x=y).

C is a so-called “similarity relation”, characterised by being reflexive and
symmetric, yet not transitive. Using the relation C of (quasi-)memory conti-
nuity, we can now finally proceed to define what it means (within the frame-
work of theories drawing on psychological continuity criteria) for a con-
glomerate of person-stages to constitute a person:

(P-Def.) Let Px stand in for the predicate “x is a person”. P is to hold
with respect to a conglomerate p of person-stages if and only if
1) all person-stages belonging to p as temporal parts are con-
tinuous (C) to one another and
2) p is maximal in the sense that if some person-stage is con-
tinuous to all stages belonging to p as temporal parts, then it is
itself a temporal part of p.

From this it follows as a necessary criterion of personal identity over time
that if two person-stages encountered at different times both belong to some
(the same) person, then they must be continuous; and more generally:

(MemCrit1) If the members of a set of person-stages M all belong as temporal
parts to some (the same) person p, then they must all be continu-
ous to one another.

Regarding the relation between personal identity and persistence, based
on the definition (P-Def.) given above, the question of whether a certain per-
son p persists at a certain time t is rendered trivial: it boils down to the ques-
tion of whether there is a person stage at t belonging to p.101
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101 In line with what we said in Section 2, this definition does not rule out the possibility
of “reincarnation”, i.e. that a person persists during a certain time span, then ceases to
persist, then persists again later. To exclude this possibility, one would have to incor-
porate into the definition that for any two stages x and y belonging to p with t(x)<t(y),
t(y) is either the direct successor of t(x) (with respect to our division of time into stan-
dard durations) or there is a stage z also belonging to p and t(x)<t(z)<t(y).



The memory criterion (MemCrit1) avoids Reid’s paradox: the stages of
the boy, the officer and the general are not ruled out as belonging to the same
person as they indeed are all continuous to one another. Together with cer-
tain assumptions102, (P-Def.) also yields directly a sufficient criterion for per-
sonal identity over time in the sense of:

(MemCrit2) If the members of a set of person-stages M are all continuous to
one another, then there is a person p which they all belong to as
temporal parts.

Note that a special case of this is that every person stage belongs to at least
one person.

So much about theory. Let’s now see whether memory continuity is really
a necessary criterion for personal identity. There are two classic thought
experiments – one by Locke and one by Leibniz – which make it extremely
plausible that this is indeed the case.

Locke’s thought experiment was originally designed to refute the so called
“simple view” of personal identity, which says that personal identity is con-
stituted through sameness of soul, where “soul” is understood to be a simple,
indivisible and immaterial substance.103 Apart from that, the thought exper-
iment makes a good case for memory-continuity as a necessary criterion for
personal identity. Locke (1975:II, 27, §14) invites us to assume that some
present-day person is the reincarnation of Nestor at the siege of Troy in the
sense that the present-day person shares with Nestor the same “immaterial
spirit” (thinking substance), but has no consciousness whatsoever of any of
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102 The first assumption we need is trivial, namely that for all sets of person-stages M
the corresponding conglomerate p of person-stages exists. This can be secured by
the simple decision to regard every possible collection of stages as a “conglomer-
ate”. The second assumption is more demanding as it says that all sets of stages
where all members are continuous to one another are finite. This amounts to say-
ing that no one persists forever or has persisted ever since. Both cases cannot (or
should not) be ruled out on conceptual grounds alone. However, the second case
at least can be excluded for obvious empirical reasons, and there is actually no
need to worry about the first case, considering that – since we do not know the
future – the constitution of continuants is de facto always only done “up until
now”. While the definition (P-Def.) provides a test regarding the question of
whether a given conglomerate p satisfies the definiens, it does not give any hint
concerning the question of how to construe such a conglomerate. This can be
achieved the following way: Start with one stage a. Then pick another stage b that
is continuous to a. Then pick a third stage c continuous to both a and b, and so
on, until there is no stage left that is continuous to all stages already picked (the
second assumption secures that this result can always be achieved in a finite num-
ber of steps). What we get is a conglomerate p satisfying definition (P-Def.). For-
tunately, this way to construe persons from the set of stages is not something we
do (or should do) in real life. We only use it as an easy way to see that (MemCrit2)
indeed follows from (P-Def.).

103 Obviously, this is the orthodox view within Christian theology. It is still very
influential today and, in recent times, was stoutly defended by philosopher
Richard Swinburne (see e.g. Shoemaker and Swinburne 1984).



Nestor’s actions. Would we deem the present-day person the same person as
Nestor? No more, Locke says, than if some (or even all) particles of matter
that once were part of Nestor accidentally were now part of the present-day
person: Sameness of immaterial substance without “sameness of conscious-
ness” will no more make for the same person than sameness of material sub-
stance without sameness of consciousness would. And indeed, if mere same-
ness of material substance will not suffice to constitute personal identity,
then it is not intelligible why resorting to immaterial substances should
make any difference. What counts in personal identity is never sameness of
substance, be it material or immaterial, but “sameness of consciousness”
(which we have to conceive as “memory continuity”).104

Leibniz’s thought experiment – which he devises in “Discourse de Méta-
physique”, Section xxxiv – is similar to Locke’s, but probably even more con-
vincing as it is placed in the context of a choice everyone can imagine to be
presented with. Suppose someone could instantly become King of China
(which Leibniz obviously assumed to be a most pleasant thing), but on the
condition that he would forget everything he had ever been and experienced:
as if he had been born again. Leibniz then considers the question whether it
would be rational for a person presented with this option to take it – and
unhesitatingly answers in the negative. For this would, he argues, be indistin-
guishable from that person being annihilated and a King of China being cre-
ated at the same instant in her place. That is, taking the option would
amount to committing suicide – not in the sense of ending one’s life as a
human being, but as the person one had been.105

So far as the assessments of Locke and Leibniz are in line with the intu-
itions of most people, their thought experiments do show that the criterion
of (episodic) memory continuity states a necessary condition for the attribu-
tion of personal identity. Still, the criterion also allows for a good deal of
“robustness” of personal identity with respect to memory loss: The case of
Alzheimer-patients provides evidence that in the course of a degenerative
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104 If this is so, it can easily be seen that sameness of immaterial substance cannot
even lay claim to being a necessary condition for personal identity. For why
shouldn’t immaterial substances successively pass through a person during the
time of her persistence just as material particles pass through an organism during
its life? In both cases, as long as the right “structure” is retained, everything should
be just fine. Hence, as the assumption of immaterial substances obviously does
not help at all in accounting for personal identity, we encourage the reader to
regard this fact as a sufficient refutation of the “simple view”. Even though it may
be consistent with all empirical data, the assumption of there being immaterial
substances should be dropped in accordance with “Occam’s razor”: “Entia non
sunt multiplicanda praeter necessitatem.”

105 Like Locke, Leibniz also adopts the classical position that “person” is a moral cat-
egory marking individuals who can be held responsible for their actions. In this
vein he says (in the same section of the “Discours de Métaphysique”) that “it is the
memory or knowledge of this ‘I’ which renders it open to punishment and
reward”.



process persons can persist in spite of considerable loss of episodic memory.
In this, it is an important stabilising factor that their character-traits remain
suitably stable for their social contacts to “recognise” and anticipate their
“typical” actions and behaviour. However, this “robustness” of personal
identity does not extend as far as to cover also the final stages of the disease
where episodic memory is eventually too attenuated and disintegrated to
still provide for suitable interaction – think of the stages when the patients
don’t recognise their relatives and friends anymore.

5.4.3 Psychological Criteria of Personal Identity II:
Personality/Character

Now the crucial question is: Is (episodic) memory continuity not only neces-
sary, but also sufficient for personal identity over time?106 Instances of radical
personality change, as most strikingly exemplified by the fictional character(s)
“Dr. Jekyll and Mr. Hyde”, render this doubtful: In Stevenson’s novel, episodic
memory seems to remain unaffected through the back and forth transforma-
tions between Jekyll and Hyde. After all, Dr. Jekyll at least initially takes delight
in living out his “dark side”, which could hardly be explained had he forgotten
everything he did as Mr. Hyde. Still, it seems natural enough to suggest that we
are faced in the story with altogether different persons rather than with one per-
son repeatedly undergoing personality changes. Admittedly, it is by no means
crystal clear how this case and related – less dramatic, but non-fictional – cases
are to be judged.107 But, tellingly, our intuitions are not as unambiguous as in
the thought-experiments destined to explore whether memory continuity is
necessary for personal identity. We do not say: “Well, of course they must be one
and the same person, for they stand in the relation of memory continuity!”
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106 In some way it is certainly not a sufficient criterion because it is stated much to
liberally. The antecedent of MemCrit2 could already be fulfilled if there is just one
single isolated quasi-memory connecting me to someone else. However, this is
not a decisive argument against memory continuity as such. It merely shows that,
to be sufficient, the relation R would still have to be strengthened. Doing this by
adding constraints on the amount of quasi-memories or their causal origin (as
promoted by some philosophers) is not very promising. Rather, it is their content
that needs to be further specified. Instead of being isolated entities, memories
usually are connected to other memories, so that each of them has a distinctive
“place” within the network of one’s memories as a whole. If the quasi-memories
of a person-stage y connecting it with the experiences of a person-stage x do not
“fit in” with the whole of y’s network of memories, they may not offer sufficient
evidence for establishing that there is a person the stages x and y both belong to.
However, we will not attempt to specify the criterion of content-connectedness of
memories any further here. The reason is twofold: firstly, we will see that a crite-
rion of memory-continuity cannot be sufficient for personal identity anyway, and
secondly, the sort of connectedness we just referred to is much better explained
within the “narrative account” of personal identity, which we will expound later.

107 As a convenient litmus test for our intuitions we may ask ourselves whether we
would tend to hold Dr. Jekyll responsible for Mr. Hyde’s deeds. If they are the
same person, we certainly should do so.



So, when it comes to the question what is sufficient for personal identity,
then, in addition to memory-continuity, personality-traits seem to be rele-
vant, too. As additional evidence for this observation one may cite the com-
mon way of talking about the “identity” of persons, in which the term is
more or less synonymous with, or at least closely related to what is called
“personality”.108 This would be not at all mere coincidence if (aspects of)
personality should turn out to contribute in a pertinent way to questions
regarding the persistence of persons. However, in order to see how exactly we
may refer to it in framing criteria for personal identity, we need to analyse
the notion of personality in somewhat more detail.

What ever personality is, it surely is not to be understood as a simple
property. Therefore, we first try to analyse the complex bundle of interact-
ing traits (p-traits, for short) personality seems to consist of. To get a grip
on the question as to what p-traits are and what distinguishes them from
other traits persons may have, we set out by defining the comparatively
unsophisticated concept of “habit”: Habits are dispositions to behave or act
in a certain way in certain types of situations. Dispositions themselves may
be established and disestablished again, and there is no constraint on how
long a disposition can or must hold to count as one. But habits not only are
“relatively stable” – that is the underlying associations between types of sit-
uation and types of action or behaviour have to hold over a suitable length
of time –, but they also have to manifest themselves suitably often.109 Habits
are not themselves p-traits, however: e.g. the habit to brush one’s teeth,
drink coffee in the morning or raise one’s hat to greet people one encoun-
ters would not count as p-traits (or character-traits). A single p-trait is not
just a stable disposition to act/behave, but rather comprises a wide range of
dispositions of a certain more general kind. Instead of trying to define this
more precisely, we settle for giving examples: For instance, the p-trait of
“friendliness” will comprise habits like greeting people, giving polite
answers to questions, readily offering help when needed etc. Or the p-trait
of “being conservative” will comprise various dispositions favouring estab-
lished or well-tried situations, procedures and institutions over new alter-
natives. It is far from easy to categorise such traits. According to the well-
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108 We already alluded to this usage that is sometimes picked up by psychology too
when discussing the case of McMurphy in the introductory section where we
found that, in this way of talking about “identity”, more emphasis is given to those
personality traits which make the person in question differ from other persons,
i.e. those which – in their combination – make him “unique”.

109 What length of time and what frequency of occurrence are to be regarded “suit-
able” depends on the context at hand. A mayfly during its short life might be
said to have had the habit to fly in the direction of light-sources. On the other
hand, I probably can’t be said to have had the “habit” of coming home late last
week, or throughout my life to have had the habit of visiting my parents on
turns of centuries. It seems to be futile here to try being much more precise than
that.



known classification110 by Joy Paul Guilford, we would have the following
categories: temper, attitude, interests, needs, abilities (talents), morphologi-
cal traits and physiological traits. Out of these we would dismiss morpho-
logical traits (e.g. skin-colour) and physiological traits (e.g. being prone to
sweat) right away as it seems not to be adequate to regard them as p-traits in
a strict sense (even though they may under certain circumstances very well
causally condition, interact with or “favour” certain p-traits in the more
strict sense).

Temper is the oldest known category of p-traits. Temper comprises long-
term emotional dispositions.111 Hippocrates – the “father of medicine” –
sorted these into typical bundles, constituting the sanguineous, choleric,
phlegmatic and melancholic personality types. Based on similar considera-
tions by Wilhelm Wundt (1903), Hans J. Eysenck (1965) postulated two
dimensions – introverted/extroverted and stable/unstable – in which all
traits belonging to temper are supposed to be locatable.112 If the dimensions
are graphically represented as orthogonal lines defining a plane, the four sec-
tions comprise temper-traits belonging to the classical four tempers distin-
guished by Hippocrates: introverted-stable=phlegmatic, introverted-unsta-
ble=melancholic, extroverted-stable=sanguineous, extroverted-unstable=
choleric. Accordingly, “depressed” (German: “bedrückt”) – the typical attrib-
ute of the melancholic type – is about equally accounted for by “introver-
sion” and “instability”. On the other hand, “anxious” and “unsociable” also
belong to the melancholic personality, but “anxious” loads higher on insta-
bility than on introversion, while for “unsociable” it’s the other way around.
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110 There are other classifications, of course. We especially mention Guilford’s
because it is not only one of the most prominent classifications, and probably the
most exhaustive, it is also the easiest to start from, with the goal of conceptual
clarification in mind.

111 One may be in an aggressive mood without having an aggressive temper. One
could say that the temper of an individual is characterised by those moods – rela-
tively short term dispositions to feel (and thus act) in a certain way – which are
“chronic” in that individual, that is, occur so often and/or last so long as to per-
vade the life of the individual, shaping the whole of its behaviour and agency.

112 For the reader to grasp Eysenck’s model, we have to explain briefly the basic fea-
tures of so called “factor analysis”. Factor analysis is a mathematical method
(developed by the psychologist Charles Spearman at the beginning of the twenti-
eth century) for grouping variables according to their mutual correlations. But
instead of just putting the variables into categories, new variables – “factors” – are
abstracted (“extracted”) from the correlation-data, and then used to describe the
original variables and their relations: For every variable and factor, there is the
measure of how much the variable is “loaded” with the factor. The higher the
loading, the higher the contribution of the factor to the value of the variable. The
goals are to find factors which are “orthogonal”, i.e. uncorrelated to one another,
to have as few factors as possible that still allow for a most exhaustive description
of the relations among the original variables, and – last but not least – to keep the
factors easily interpretable. Eysenck’s dimensions “introverted/extroverted” and
“stable/unstable” are just such orthogonal factors.



By his category, “needs”, Guilford does not address “universal needs” like
the need of food or fluid intake for survival, as such needs do not differ in
any interesting way between persons.113 Rather, the traits he has in mind
would belong to a broader category comprising basic long-term motifs (inter-
ests, goals, values) which persons may or may not have, or may have in vary-
ing degrees. Guilford’s “interests” category (to be understood in the common
way of “taking an interest in specific activities” – such as “thinking”, “chat-
ting”, “doing needlework”, “climbing mountains”, etc.) would also fall under
that broad category as long as they are long-term and basic in the sense that
they are executed for their own sake (not just as means to other goals).

“Attitudes” towards all kinds of issues (things, facts, proposals, norms etc.),
while quite correctly being associated with personality, at first may not seem
to constitute an independent group insofar as they are analytically bound to
motifs via mediation of one’s (long-term) beliefs: If my goals include getting
good education for my offspring, and my beliefs include that college C is sub-
standard, then – all other things being equal114 – my attitude regarding the
idea to have my daughter attend college C is already fixed. However, beliefs
are themselves (propositional) attitudes. And while certain beliefs may be
“favoured” by one’s motifs, and certain motifs by one’s beliefs, no group can
be reduced to the other. Hence, basic (=non-derivative) long-term proposi-
tional attitudes indeed form a category of their own that in conjunction with
the category of motifs determines a person’s attitudes in the wider sense.

Finally, what about talents? A talent for X is an innate115 and, compared to
the average, increased capacity116 to learn whatever is required to successfully
perform the kinds of actions related to X. Are talents p-traits? Or do they just
interact with the personality?117 Considering the common use of “personal-
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113 When inquiring about someone’s personality, we would find it rather strange to
be informed that the person in question has got to eat, drink and sleep on a regu-
lar basis.

114 Meaning that in the complex net of purposes and beliefs no other purpose-belief
connections serve to outweigh or override this connection.

115 Although one can indeed acquire talents – by maturing –, and though one may be
fostered in this process of maturing, it would be wrong to claim that talents them-
selves can be “learned”. By which actions could someone learn not merely how to
play the violin well, but rather the talent, i.e. the increased capacity to learn to play
the violin well?

116 “Increased capacity” does first and foremost mean that the achievable level of suc-
cess is higher than in non-talented competitors. Though this does most often
include the ability to achieve levels faster, this ability is usually not to be identified
with the talent itself. To be sure, someone may be said to have the “talent” to get
into the very basics of certain things extremely fast (and then be forever stuck
there). In that case, however, the description of the respective talent would have to
mention that, explicitly.

117 There are certain usages of the word “character” by which talents would not be
regarded as part of the character, namely when “character” is restricted to such
traits – like “reliability” or “greed” – that are subject to moral judgements. This
usage comes to the fore in phrases like “she has character”, “he’s got a bad charac-



ity” it seems that talents do not just interact with, but rather are to be con-
sidered an integral part of the personality of a person. For example, could
one adequately describe the personality of Einstein without mentioning his
knack for physics? But then again, what about latent and unused talents?
Could it be that only fully developed talents form a part of one’s personality?
We think this should be answered to the negative, at least if one does not
want to exclude a person’s potentials from the p-traits of that person. A per-
son may never have gone into politics, but he or she nevertheless may have
had all the prerequisites of becoming a great social reformer (and if this does
not count as information about personality, then what does?).118

In a nutshell, our analysis of personality in terms of the character-traits it
seems to consist of yields the result that personality is the system of interact-
ing temper-traits, (long-term) motifs, (long-term) propositional attitudes and
talents. Regarding the quest for a not only necessary, but also sufficient con-
dition for personal identity over time, one could now try to augment the
requirement of memory continuity by postulating that, additionally, a cer-
tain yet to be specified relation pertaining to personality (character) has to
hold between two person stages for them to belong to one (the same) per-
son.

It is quite easy to see that a mere relation of “character continuity”
(defined in formal analogy to memory continuity119) will not do the job: Just
compare the logically possible case where – for whatever reason – a charac-
ter-change occurs continuously, but radically, in a matter of days (or maybe
hours), with the case that – somewhere within the same time period – an
equivalent result is brought about “abruptly” (non-continuously). Whatever
we would decide regarding the question of personal identity in such cases,
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ter” etc. But if we consider that traits of temper definitely belong to character, this
already goes to show that a purely moral usage of “character” is too narrow, as cer-
tainly many temper-traits are neutral in that regard – e.g. to be anxious is per se
neither a virtue nor a vice.

118 However, it is worth noting that from the inclusion of talents into the range of p-
traits it does not follow that the concrete abilities (psychic or physical) one
acquires in using a talent are themselves p-traits. This would indeed stretch the
use of “personality” or “character” beyond what is adequate. A person may have
the talent to do maths, but only that talent, not the particular ability to solve
quadratic equations is part of her personality.

119 One would start out with a basic relation of “(sufficient) character overlap”, where
two stages have (a certain minimum amount of) p-traits in common. One then
would go on defining that two person stages stand in the relation of “character
continuity” if they are indirectly linked via a chain of stages where each two suc-
ceeding stages stand in the relation of “(sufficient) character overlap”. Eventually,
one would arrive at a definition stating that a conglomerate of person-stages con-
stitutes a person if and only if the stages all stand in the relations of (quasi-)mem-
ory continuity and character continuity to one another, and the conglomerate is
maximal. According to such a definition, each relation would provide a necessary
criterion for personal identity, while together they would (purport to) yield a suf-
ficient criterion.



we would most probably not treat the two cases differently; and even if we
did so, then definitely not because the change was “continuous” in the first
case and “non-continuous” in the second.

A lesson which, one may think, has to be learned from this is that a char-
acter-based criterion has to draw on a demand for a certain “stability” of a
person’s character over time rather than on continuity. On the other hand, it
is clear from the outset that at least the most straightforward form of such a
demand – namely that a person’s character should not at all change – would
be blatantly false (pace Schopenhauer). Hence, even while stability of charac-
ter and (quasi-)memory continuity combined would maybe suffice for per-
sonal identity over time, this is achieved only on pain of that combined con-
dition not being necessary anymore because one ingredient (character-stabil-
ity) is not necessary for a person’s persistence. Nothing is more obvious than
the observation that not every change in personality already amounts to iden-
tity change.120 For good or bad, the personality of persons is bound to
develop throughout their lives. Hence, an adequate criterion for personal
identity over time must leave room for personality changes. More than that: it
is also futile to single out any specific subset of p-traits from the categories
temper, motifs, attitudes and talents which is such that at least its members
have to remain stable for a person to “survive” as the person she is. For there
is no such set: All else being equal, any given p-trait may at some point during
a person’s life be subject to change without the person ceasing to persist.121

So what are we to do with this? As a last try one could seek to reconcile the
conflicting demands for continuity and stability by proposing a criterion of
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120 While this statement hardly seems to require justification, let us give one reason
(just in case): If a person’s character could – for conceptual reasons – never
change, then any observed change in personality would imply that a person (the
one who used to be there prior to change) has actually ceased to persist, giving
way to another, the “post-change” person (both being successively embodied by
the same organism). This in turn would imply that one could, for example, not be
convicted for a crime after a personality change, for the crime would have been
committed by someone else entirely (namely the pre-change person) – which of
course is absurd.

121 What if one suggested that, while every single p-trait may indeed change, the
character “as a whole” must not change beyond a certain degree (say 50% of the
p-traits) for still being able to talk about “the same” person? This is, of course,
totally out of the question as it is open to “Reid”-type objections: Imagine our
brave officer changing about 25% of his character-traits from boyhood to young
adulthood, and then again such that in the end somewhat more than 50% of the
p-traits have changed along the way from boyhood to old age. Again we would
have the undesirable case that boy and young officer constitute one person, and
young officer and general another – with the young officer belonging to both. But
this is not where it ends: Definitions in this vein could split up one person into a
whole bunch of “overlapping” persons, depending on where one cuts out phases
just satisfying the criterion (looking continuously back in time from the old age
undoes certain changes, which in turn gives room for taking in more of the boy-
hood personality – and vice versa).



character continuity with “relatively slow” overall character change – calling
this “relative character stability”. – But this would be intolerably vague, if not
really desperate. How leisurely paced would we like character change to pro-
ceed so as not to endanger personal identity? We confess that we cannot see
any non-arbitrary answer to this. Even if we would resort to just setting cer-
tain constraints by decision (of the sort that there must not be more than n
p-trait changes for two person stages that are less than a certain stretch of
time Δt apart), this would not help at all. The reason is that every such
notion of “relative character stability” would still have a continuity relation
built into it. With reference to that “ingredient”, it can always be challenged
by imagining some Methuselah who fulfils the relevant criteria for being a
person all through his age-long life, but – while all stages satisfy the com-
bined criteria of (quasi-)memory continuity and relative character stability
(whichever way the latter may be spelled out) – the late stages bear no direct
relation, neither memory- nor character-wise, to the early stages. Wouldn’t
we be inclined to say that in such a case the early stages and the late stages
constitute different persons? In fact we do not have to decide this question to
see the inadequacy of “relative character stability”. It suffices to note that the
Methuselah case is setting the stage for the very same objection we’ve already
discussed above with respect to the relation of “mere” character continuity:
If we compare two “Methuselahs”, where in both cases the late stages are rad-
ically different from the early ones, we would not dream of treating them dif-
ferently with respect to questions pertaining to personal identity (like
whether we could hold the old men responsible for crimes they committed
during their youth) just because we were told that in one case the intermedi-
ary stages all satisfy the requirements of “relative character stability”, while in
the other case there had occurred a more “rapid” character-change some-
where along the way.

The message to be taken from this discussion is that psychological conti-
nuity relations – whether drawing on memory, p-traits or a combination of
both – will never provide sufficient criteria for personal identity, but at best
necessary ones (like quasimemory continuity).122 On the other hand, any
strengthening of (quasi-)memory continuity by way of combining it with
some strict psychological equivalence relation123 (like “sameness of charac-
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122 Indeed, in its original context, the “Methuselah” example (as discussed by Lewis
1983: “Survival and Identity”, IV) does not deal with character, and rather should
be viewed as arguing for the inadequacy of any mere continuity relation for pro-
viding a sufficient criterion of personal identity. We therefore could have used the
“Methuselah” example already above to support the argument that (quasi-)mem-
ory continuity is by itself not a sufficient criterion for personal identity. The rea-
son that we didn’t do so, but rather drew attention to the possible overriding force
of radical character change, is that the full strength of the “Methuselah” example
is only exploited if it is used to show that even (quasi-)memory continuity and
character continuity combined do not yield a sufficient criterion.

123 Equivalence relations are reflexive, symmetric and transitive.



ter”) will at best provide a sufficient criterion, however on pain of not being
a necessary one anymore.

5.4.4 A Narrative Approach to Personality

Alas, it is time to admit defeat on this particular battlefield and look out for
a whole new tack on the issue. What we tried to do until now was to specify
necessary and/or sufficient conditions that persons needs to fulfil in order to
remain who they are over a course of time. The failure of all these attempts
could be taken to indicate that, as a matter of principle, this type of criterio-
logical approach will not yield a satisfying account of personal identity. This
is because its feasibility critically hinges on the assumption that problems of
personal persistence may be settled by referring to changes in psychic traits
that can be qualified without further reference to the specific situation in
which these changes occur. In this way, we feel entitled to say, for example,
that whenever a being suffers a total loss of its language abilities it cannot be
considered a person afterwards. However, there is a conspicuous difference
between situations in which a being’s person-status is in question and situa-
tions in which we come to decide cases of identity change. While in the for-
mer situations the affected being will hardly “raise its voice” on its own
behalf124, in the latter cases we are considering persons that have a stake in
their being recognised as still or no longer the same and as such will them-
selves participate in the process of deciding about the pertinence of the kind
of change they underwent. Maybe it is due to its participatory nature that the
social process that mediates our mutual recognition as one-and-the-same in
different situations cannot be adequately analysed in terms of context-
invariant criteria. To further investigate the plausibility of this reasoning, our
next step will be to develop a theoretical account of the process of challeng-
ing and defending claims for or against personal persistence that promises to
do better justice to its inherent context-sensitivity.

In order to attain a reasonable distinction between gradual personality
changes, on the one hand, and outright changes of personal identity, on the
other, we first need to establish a more adequate understanding of personal-
ity. Up to now we treated personality more or less as a mere aggregate of p-
traits. This account would be adequate with regard to the character of ani-
mals or pre-personal toddlers. In the previous section we stated that many
character traits can be ascribed to non-personal beings, provided they dis-
play suitably complex behaviour with stable long-term dispositions. Their
character is nothing over and above the sum total of these ascriptions of
character traits. Still, the difference with regard to personality is not just that
next to these character traits persons also possess some further (or, for that
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124 If it does, this will of course suffice to falsify the hypothesis that it is not a person
we are dealing with. Please also keep in mind what we said in the previous section
about personhood, namely that having “language abilities” does not presuppose
the ability to speak (i.e. using the larynx).



matter, even many) p-traits that cannot be ascribed to beings that aren’t per-
sons because of them lacking certain abilities. In this vein it would be right to
say that a person, but not an animal can be virtuous or courteous as these
traits require a conceptual grasp of certain values or norms that is beyond
reach for any known animal mind. However, compared to character as it may
be attributed to beings which are not persons, personality is not merely a con-
struct with some extra dimensions. Rather, there is a qualitative difference
due to the fact that persons are self-referential beings, who not only have
character traits, but, moreover, hold a set of beliefs about these traits as well.125

What persons believe about their own p-traits is part of a more complex
system of self-related beliefs (and, as we will see, motifs) that constitutes
their self-concept. When, in the third section, we found that persons as moral
agents need to have a concept of themselves being members of a community
of “others like them”, we brought to bear the concept of a self in a most gen-
eral form. Actually, all individual persons at any given time of their persist-
ence entertain a much more colourful self-concept, which they may – under
inviting circumstances – disclose by numerous statements involving the per-
sonal pronoun “I”. However, by no means all self-related statements consti-
tute part and parcel of a person’s self-concept. For instance, I do not reveal
anything about how I understand myself by stating “I had a bad night’s
sleep.” Just like personality, the self-concept does not represent how a person
is at the present moment or how she thinks about herself today, but rather it
offers a more general or long-term account. Tentatively, we can single out the
relevant statements by postulating that they may be uttered in response to
the question “Who are you?” Of course, when confronted with this some-
what dubious question, we usually make do with saying our name. But sup-
pose our opponent is not satisfied with our reply, and provided we take a
sincere interest in presenting a comprehensible picture of who we are, then
we may start telling a more detailed story including distinguishing features
of various kinds: As said before, we may express opinions on our p-traits.
Given the way we introduced these traits, this includes statements about our
values, preferences, and what we appreciate in life (“I hate injustice”, “I am a
soccer maniac” etc.). However, a person’s self-concept is not exhausted by
beliefs on his or her p-traits. For instance, while we excluded morphological
and physiological traits in our review of Guilford’s account of personality,
beliefs about traits of these kinds may very well form part of personal self-
concepts (“I am a particularly handsome and good looking guy”, “The root
cause of all my problems with others is that I am not attractive”, etc.). Even
though we took pains to conceptually discern persons from their bodies, it
cannot be neglected that in talking about themselves persons frequently refer
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125 This is (or anyway should be taken as) already implicit in that part of Locke’s def-
inition of “person” according to which a person can consider itself as itself. If a per-
son can do this, she will necessarily have what we will call a “self-concept” and
expound in the paragraphs to follow.



to their bodies. Furthermore, in the stories they tell about who they are, per-
sons like to include pieces of information that relate to their social position
by specifying e.g. their occupation or certain of their achievements (“I am a
member of parliament”, “I am a father of six children” etc.). Finally and most
peculiarly, who a person is in part determined by who he or she wants to
be.126 That is, a person’s self-concept includes her projects of “self-cre-
ation”.127 In summary, we don’t want to be very restrictive regarding the
question as to what kinds of self-related beliefs persons may incorporate in
their self-concepts. Everything persons consider to be “typical” or significant
for their individual “way of being” can be a proper part of their self-concept.

Statements by which persons seem to express their self-concepts can be
untrue in two different ways: Firstly, as a matter of fact, persons at times
deliberately deceive others about their personality. For various reasons (too
obvious to mention), people sometimes want others to believe that they have
certain p-traits which they actually lack. Usually, when persons deliberately
give false information about their personality, they will (at those occasions)
also try to act accordingly, so that those they are trying to cheat will more
readily believe that they really are the kind of person they claim to be. Of
course, it would be wrong to say that persons express their self-concept by
statements that are uttered to deceive others. A person’s self-concept is con-
stituted only by those beliefs that he or she honestly considers to be true. By
deceitful self-related statements and by those actions that should render
them credible persons actively create images of themselves.128 It seems quite
safe to claim that, next to their self-concept, most persons entertain one or
more images fitting different purposes and contexts. Now, to unmask
images, it is not enough to find out that the information persons convey
about their personality is not correct – after all they may honestly believe
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126 This is what in psychology is called the “ideal self-(image)”. My ideal self does not
consist in how I see myself, but rather how I want to be or become. It could be said
that one’s ideal self is the normative dimension of one’s self-concept. 

127 This particular aspect of personhood has been analysed with great care by
Jonathan Glover (1988).

128 Since the dichotomy of self-concept versus image is of paramount importance for
psychotherapy, numerous terms in different languages (that frequently are not
readily translatable) have been introduced to address it. In English, the term “per-
sona(e)” is sometimes used to refer to the social role(s) a person may play. How-
ever, we decided for the more neutral term “image” in order to avoid the baggage
“persona” carries due to its origin in archetypal psychology. To avoid possible
misreading of our discussion about “images” in the main text above, it is in order,
however, to point out some more things pertaining to ideal self-images: Just as the
ideal self-image does not describe how I actually see myself, it also must not be
confused with how I want others to see me – in those mere “images” I may create
of myself. Persons also try to act according to their ideal self-image, just like in the
case of a mere “image”. However, in doing this, they do normally not want to
deceive others about their p-traits, but just to attain these traits as habits. In fact,
people are often perfectly honest about these things (“I always try to be friendly,
but once I’m under stress, I tend to lose my temper”).



that they really are as they are claiming to be. So how can one know what is
genuine self-concept and what is image in these cases? Well, as the saying
goes, you can fool some people all the time, and you can fool all people some
of the time, but you can’t fool all people all the time. In contrast to acting in
accord with one’s p-traits, pretending needs some amount of effort. It is not
quite that easy to live up to other’s various expectations by compromising
one’s genuine self-concept without anyone ever noticing. If a person tries to
convey the information that he or she has a particular p-trait in a certain
type of situation and to certain other people only, such that at other occa-
sions she does not care to act as if she herself believed she got the trait in
question – then that is the sure sign of an image.129

The second way in which self-related statements can go wrong is that per-
sons may simply err with regard to who they are. Someone may think he is
quite self-composed, yet, his short-tempered way of reacting may reveal his
choleric temper. Numerous psychological studies have shown that we are by
no means completely transparent to ourselves. Much to the contrary, we can
be mistaken with respect to almost each and every aspect of ourselves. So,
even though only honest convictions should be considered part of a person’s
self-concept, it can (and usually will) contain false beliefs as well as true ones.

Self-related beliefs are false if they do not appropriately represent the way the
person is who holds them. In other words: false components of a person’s self-
concept do not match with her personality. Whenever someone offers an
account of another person’s personality, they basically try to answer the same
question we found to be constitutive for personal self-concepts, namely who that
particular person is compared to other persons. Self-concepts represent subjec-
tive points of view on personalities. Their subjectivity, however, lies not in their
being independent from other persons’ points of view on the same object. Much
to the contrary, the way persons come to think about their personality is deeply
influenced by what others think about who they are.130 Rather, a self-concept is
subjective in the sense that it comprises the person’s thinking about what marks
him or her off from other persons, no matter whether it truly represents the per-
son’s personality or not. Consider, for instance, an anorexic young woman who
is utterly convinced to be too fat even though she is in fact close to starving. It is
a genuine part of her self-concept that she considers herself to be too fat. How-
ever, in giving a faithful account of her personality one cannot refer to her being
(too) fat, for the simple reason that she is not. All we can say with respect to an
anorexic woman’s personality is that it is a salient feature of her that she holds
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129 Of course, sometimes, especially when confronted with inconsistencies between
self-related statements and their behaviour, persons may even openly admit that
their words or deeds are founded in a consciously designed image.

130 Actually, an important way of learning words for p-traits is to understand how
others (most prominently parents) respond to ones own behaviour by the ascrip-
tion of p-traits (e.g. “You are a naughty boy”). In this way, others already exert an
influence on a person’s self-concept before she acquires the means to make up her
own mind about who she is.



wrong beliefs with regard to her outward appearance, or that she has got a dis-
turbed perception of her own body.

Another way to misunderstand the notion of subjectivity in relation to
personal self-concepts would be to think that nobody but each individual
person is in a position to know what makes up the contents of her self-con-
cept. Most intuitions indicating a particular epistemic authority of persons
regarding their self-concepts are based on the conviction that it is a private
affair how a person thinks about herself 131. In order to see that this is not
quite right, just imagine a human resources manager who publicly purports
to have a decent egalitarian attitude with respect to racial differences. Sup-
pose he is so cautious not to reveal his prejudice against black people that he
will never communicate it to anyone. However, in the privacy of his office he
visits racist websites and enjoys laughing at jokes mocking black people.
Now if this behaviour got revealed beyond doubt (for instance by a hidden
camera in his office), this would be sufficient evidence to conclude that hav-
ing racial prejudices is not only one of his p-traits, but indeed also a part of
his own self-concept. This diagnosis could even prove robust against any
later efforts of his to hold up his egalitarian image by trying to “explain
away” the evidence in question once he got confronted with it (“I was just
trying to get information in order to better be able to fight racism” etc.).
What the example shows is that there can be good reason to attribute beliefs
to a person’s self-concept even if that person consistently denies holding
them. Of course, if the example is found to be convincing, then this is
because a person simply cannot avoid being/becoming aware of his holding
of racial prejudices if he really spends a good deal of time in active search for
racist jokes which he then finds himself smirking, giggling or outright laugh-
ing about. To be sure, it has been established in a number of studies, employ-
ing inter alia “Implicit Association Tests”, that white personnel managers
may be unconsciously biased against black applicants.132 However, uncon-
scious bias needs to be distinguished from covert (but nevertheless con-
scious) prejudice, and only the latter can be part of personal self-concepts
the way we want to conceive of them here.133 Of course, aspects of the self-
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131 Private in the sense that, as a matter of principle, only I myself have access to and,
hence, can really know about it – while others always have to rely on my information.

132 The classical experiment has been conducted by Word et al. (1974). For a host of
further references see the “Project Implicit” website at http://projectimplicit.net,
accessed on December 8th, 2006.

133 Which is: as the actual “self-understandings” of persons, as the ways persons actu-
ally do “consider themselves as themselves”, and not as some part of their psyche
that – however important – is unavailable or intransparent to them. What e.g. a
psychoanalyst does is (in a first step) to help people in becoming aware of
repressed beliefs, goals, conflicts etc. and thus to help them in descriptively adjust-
ing (not discovering!) their self-concept. Only on the basis of such “insights” on
the part of the clients, further progress can be made towards resolving psychic
conflicts and any symptoms possibly connected to them. This will most often
involve a change of the ideal self-image of the client, too.



concept a person entertains may very well remain private in the harmless
sense that they will de facto never be known by anyone else (maybe the covert
racism of the manager really goes unnoticed). What doesn’t make sense,
though, are privacy assumptions along the line that – “as a matter of princi-
ple” – no one but the person in question can ever know about aspects of her
self-concept.

What we just dealt with (and refuted) was the claim that a self-concept
is a private entity, one which only the person who actually has it has access
to, and that therefore persons have epistemic authority with respect to
what is contained in their self-concept and what not. This has to be sharply
distinguished from the even more radical claim that knowledge about the
truth of the self-related beliefs that actually are contained in a person’s self-
concept is itself a private affair – bestowing the person having the self-con-
cept in question with epistemic authority regarding not just her self-con-
cept, but her personality as a whole. One could summarise this in state-
ments like, “No one can know myself better than me” or, “In the end, only
I know what I am really like.” In order to avoid such exaggerated ideas with
respect to an alleged privacy of self-concepts, one must not forget that a
self-concept is a linguistic entity. The expressions persons use to charac-
terise themselves (like “anxious”, “daring”, “musically skilled”, “striving to
become a surgeon”, “being convinced that everyone can make it if he only
tries hard enough”) are part of the language they share with their speech
community. Consequently there are “public” (i.e. intersubjective) criteria
for their correct usage (cf. our condensed account of Wittgenstein’s argu-
ment against the possibility of “private” languages in Section 3.1). Of
course, constituents of personal self-concepts rarely ever are so blatantly
false as in the examples of an anorexic person claiming to be fat or of a per-
son of our times claiming to be Napoleon. But for any (even the must sub-
tle) utterance, be it self-related or not, to be meaningful, there need to be
intersubjectively testable conditions under which it can be refuted. The
only reason to, nevertheless, grant persons a somewhat privileged position
in deciding the truth of parts of their own self-concept lies in the fact that
they – in a way – have the most complete survey of the pertinent evidence
for these beliefs. Since, usually, the relevant statements are unrestricted
with respect to the period of time for which they claim to hold true, their
empirical basis is nothing less than the sum total of what the respective
person says and does. Sure enough, for each person she herself will be the
only one who can claim to be always present when she does or says some-
thing. Therefore, it makes good sense to grant persons benefit of the doubt
regarding matters of their personality as expressed in their own self-con-
cepts. However, once there is reason to question the trustworthiness of
persons, the reliability of their memory, their capacity of unbiased judg-
ment etc., their self related statements will be scrutinised more closely.
Given the many reasons for persons to lie with respect to who they really
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are and the various ways in which episodic memory may delude them, the
most complete familiarity with the empirical data does – just by itself – not
warrant the most reliable knowledge134.

This we have tried to make quite clear: If you want to know about a per-
son’s personality, it is not enough to just ask her about it. Still less, how-
ever, can you do without asking, because each and every statement persons
issue about their own personality is of significance for an account of it in
some way: If there is reason to assume deceptive intent, statements may
indicate an image the person deliberately creates of herself. In such cases,
for an adequate understanding of her personality, one has to investigate
what kind of image the person sustains by the insincere statement, and in
which situations and for what reasons she does so. If a statement faithfully
represents a person’s self-concept, it needs to be included in a comprehen-
sive account of her personality in any case, be it right or wrong. The reason
for this is not just that the ways in which a person is mistaken with respect
to herself may again permit conclusions on her actual personality, but
rather that a person’s self-concept itself constitutes an important part of
her personality, and therefore must not be omitted in an adequate account
of it. Thus, any change in a person’s honest beliefs on who she essentially is
deserves to be regarded as a change in her personality, no matter whether
the propositional contents of her new self-related beliefs are in fact true or
not.

For the sake of illustration, imagine Tom who is smug about his extraor-
dinary intelligence. At least it is part of his self-concept that he considers
himself to be much smarter than most people around. Actually, the people
who know Tom well would not describe him as being of above average intel-
ligence – but who cares and who knows for sure? One day, however, Tom
decides to participate in a clinical trial for a new enhancement technique
that is supposed to boost general intelligence by means of a single irre-
versible intervention. In order to measure the effect of the enhancement par-
ticipants are subjected to a number of the most carefully validated IQ tests
prior and at regular intervals subsequent to the intervention. On request, the
participants are told about their initial scores, but for the duration of the
long-term follow-up investigation they are blinded with regard to their test
results after the intervention. It is revealed to Tom that his IQ at the begin-
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134 There is some truth in saying that it is easier to assess the personality of others
than one’s own: If one’s actions are very much out of sync with one’s “ideal self”,
then admitting the facts about oneself can be very painful. In such situations, the
subconscious temptation to rather reduce the cognitive dissonance by “rationalis-
ing” one’s actions may be hard to resist. As one usually does not have to deal with
such obstacles in assessing the personality of others, this may very well result in
more objective judgement here. Everyone knows the case of people who, while
totally blind with respect to their own problems and shortcomings, nevertheless
have a sharp and analytical eye when it comes to assessing the personality, prob-
lems and faults of others.



ning of the study (with respect to different tests) is slightly below average –
and it doesn’t change due to the intervention, for he is a member of the
placebo control group. In the end, the only lasting result of the trial is a
change of Tom’s self-concept, because after the disappointing disclosure of
his initial test scores he no longer prides himself on his intelligence. In the
light of what we said about the relationship between personal self-concepts
and personality, Tom’s case should be described as follows: Given Tom’s IQ
scores prior to the alleged enhancement, he had entertained a false belief
regarding his intelligence – he thought it was above average while in fact it
was not. As his scores did not change, it would have been wrong all along to
describe Tom’s personality by stating that he stood out against others with
respect to his intelligence. However, it would have been perfectly right, before
the clinical trial, to refer to his wrong belief on his outstanding intelligence
in describing his personality by stating that this belief constitutes a part of
his self-concept. Since participating in the study adjusted Tom’s self-concept,
his personality changed (in an advantageous way) even though his intelli-
gence did not.

Nobody can claim to be the last authority with respect to the question
who a person is compared to others – not even (as we saw) the person whose
personality is actually under scrutiny. Nevertheless, given conflicting views
on particular aspects of a person’s character, it is not that difficult in many
cases to decide which view is true in an unambiguous sense. Questions
regarding personality traits can often be settled with reference to (more or
less) generally acknowledged standards like IQ tests. However, tools of that
kind just offer particularly sophisticated ways to generate and analyse evi-
dence about questions concerning personality. Ultimately, the truth of both,
first and third person statements purporting to describe a person’s personal-
ity, must be decided in the light of how the person acts (including speech
acts) and behaves. Given the complexity of this evidence, however, there is a
point in saying that it will not be possible for each pair of inconsistent state-
ments on a person’s character to single out one as definitely true (or defi-
nitely false). Nevertheless, one of these conflicting statements may still be
more convincing than the other. For example, there may be reason to accept
one of the statements by virtue of this resulting in a more coherent overall
picture of a person’s personality.

To further flesh out this new aspect of “coherence” that shall prepare our
final word on the issue of personal identity, it will be helpful to envision the
way how persons express their self-concepts. Usually, a person’s account of
who she considers herself to be does not assume the form of a warrant of
apprehension in that she would simply enumerate traits of herself that she
considers to be salient. Rather, persons convey their self-concepts in a narra-
tive form by telling coherent stories of how they came to be who they are.
Again, rather than merely conveying something they already got in their
pocket, so to speak, they actually create their self-concepts by telling stories
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about who they are.135 Since we recognised that a person’s self-concept is an
integral part of her personality, in a limited sense persons can be said to
thereby create their personalities as well. This careful wording is required as
talking about a “narrative approach” may evoke associations of the seem-
ingly limitless freedom of authors of works of fiction. To counter this
impression we would like to point out again that in many ways we find our-
selves endowed with a particular personality. This holds true for most of the
p-traits we introduced above. For instance, we explicitly mentioned that tal-
ents are innate in that there is nothing a person can do to acquire one set of
talents rather than another. All we are left with is to decide whether or not to
make the best of our given talents. In much the same way, choleric persons
do not choose to be overly irritable. However, they may be free to adopt dif-
ferent attitudes towards their tetchy nature. In general, persons can exert a
reinforcing, inhibiting or shaping influence on the p-traits they find them-
selves endowed with by the particular way they integrate p-traits into their
self-concept (especially with respect to their ideal self).

The most conspicuous difference between the narrative situation of per-
sons developing their self-concepts on the one hand, and authors of fiction
on the other is, of course, that the former are supposed to be true to the facts
of their life in their storytelling. They share this particular claim of giving a
faithful account of a life’s course with the authors of biographies. However,
as opposed to biographers, persons who give a narrative account of them-
selves will be expected to be true to their word in the way they lead their life
after having finished telling their story – finished for the time being, one
should add, because the stories themselves by which personal self-concepts
are constituted will never come to an end for as long as a person continues to
persist. In a nutshell, at each given point in time a person’s former way of life,
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135 Far from new, this narrative approach to personality and “personal identity” (here
in the sense of individuality) has been pioneered in different directions by a num-
ber of theoreticians, among them Taylor 1989, MacIntyre 21985, Dennett 1992,
and Glover 1988. However, as Quante (2002:22) points out correctly, personal
identity over time is not the same concept as personality. Consequently, if “per-
sonal identity” is used by prominent proponents of narrativity, this is not to be
understood as meaning (diachronic) numerical identity. So the way in which we
address the question of personal identity over time, and thus the question of the
criteria for the persistence of persons, by adopting a narrative approach is novel.
The reason why it was not explored before presumably lies in the tacit (and pre-
mature) conclusion that the different usage of “personal identity” in prominent
narrative approaches means that such a kind of approach can not be used to
address the problem of personal identity over time. It is this tacit conclusion too
which leads Quante – despite his clear understanding of the importance of biog-
raphical self-concepts (ibid.:Ch. 5) – astray: Having already predecided (ibid.:26)
that problems of “personal identity” in the sense of persistence and of personality
have to be strictly kept apart and solved separately, he later inevitably finds that
the question of personal identity is without an adequate answer – and thus has to
be substituted with a related (but different) question, namely about the persist-
ence of human beings as organisms (ibid.:54).



as specified by her verbal and nonverbal actions as well as her behaviour,
does determine the framework for credible stories on who that person is.
Likewise, a person’s present self-concept, and especially those parts of it
declaring her projects of self-creation, determine her future actions, pro-
vided the person wants to remain credible.

Whether a person meets all the claims she (more or less consciously)
raises by expressing her self-concept will be observed by the different recipi-
ents or addressees of self-constituting narratives. That these narratives do
have addressees is, again, one of the noteworthy similarities to more com-
mon situations of composing narratives. However, what’s special is the active
part that addressees of stories through which persons express their self-con-
cepts tend to play. Far from merely listening to what a person has to say, these
addressees sometimes even qualify for co-authorship. This will mainly
(though not only) be the case when persons get in a sense “lost” in their own
stories about who they are. For instance, a person may be at a loss to account
for some deeds of herself that do not fit at all with her self-concept. In such
cases sympathetic listeners can provide support to “retrieve the storyline” by
pointing out coherences the “main author” may have missed or by hinting at
former actions that are in good accord with the recent disturbing ones,
thereby recommending a revision of the person’s self-concept in some par-
ticular aspect. In some cases, others will even take on most or all of the sto-
rytelling in place of a person whose way of being is at issue, and this is not
just the case if the person in question is dead or missing: There are persons
who, for a variety of reasons, will not indulge in ambitious storytelling or at
least not spend many words on themselves. However, not to express your
self-concept is by itself a particularly telling way to show character. And,
what’s most important: even the most reticent person, who remains imper-
turbably close-mouthed whenever others approach her with their unbidden
characterisations, cannot avoid to confirm or refute the stories they tell
about her through her deeds.136

Because in our earlier discussion about the relationship between self-con-
cepts and personalities we rather stressed the critical function the commu-
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136 It is worth mentioning this particular type of person, for in this way we demon-
strate that Galen Strawson’s recently raised objections “Against Narrativity” (2004)
do not hit our account. Neither do we adopt the “Narrativity thesis” in its descrip-
tive “psychological” form, claiming that all persons do look at their lives as some
sort of narrative or have the habit of telling stories about themselves. Nor do we
adhere to the “ethical Narrativity thesis”, which would propagate self-constituting
storytelling as the most auspicious way for leading a good, satisfying life. All we
contend is that persons essentially have a self-concept and that this will require
them to be able to make narrative sense of the events of their lives and to comment
on stories that others may tell about them. By the way, Strawson does more than
enough to prove that he himself is entertaining a self-concept in the required sense
by avowing himself an “Episodic” (i.e. one of those persons “who are likely to have
no particular tendency to see their life in Narrative terms” [2004:430]).



nity of persons exhibits with respect to its individual members’ understand-
ing of themselves, it was high time to finally mention also the supportive part
other persons (friends, relatives, colleagues etc.) may play with respect to a
person’s efforts to come to grips with who she is. For sure, both functions,
the supportive and the critical, are complementary aspects of the same
process, namely the social process of interpersonal exchange in which self-
concepts as well as accounts of personalities are constituted137: By taking
stock of what they did and what they experienced, persons develop a sense of
individuality or even uniqueness over the course of their persistence. Most
persons do occasionally or even habitually share their self-concepts with
others by telling stories about what they consider to be special about them-
selves given their past lives and their plans for the future. In the light of what
the addressees of these stories know about the storyteller’s past and present
way of life, they may come to their own conclusions about who that person
is compared to other persons. More or less frankly and more or less sympa-
thetically they may share their doubts or objections with the person whose
self-concept is at issue. In turn, the person may either defend her self-con-
cept so that everyone involved is eventually convinced by it138, or she may
acknowledge the observed inconsistencies and modify her self-concept
accordingly. However, it is not always possible to settle dissension in a man-
ner which is agreeable to all. If the result of interpersonal exchange on a par-
ticular person’s self-concept is that it got things wrong in some particular
respect, then the “official” account of that person’s personality will diverge
from that of her self-concept. There can be many different stories around
which all purport to represent a person’s personality, including the one that
is told by that person herself expressing her self-concept. However, her per-
sonality is what is represented in the most intersubjectively convincing story
of who that particular person actually is when compared to others.

5.4.5 A Narrative Approach to Personal Identity

What we have so far is a narrative approach to personality. So, what is it good
for with respect to the problems of personal identity? First of all, it offers a
new line of reasoning to explain the significance of episodic memory for the
persistence of persons. The point is that the raw material for those stories we
tell about ourselves is provided by the faculty of episodic memory. More pre-
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137 It is a distinguishing feature of narrative accounts to put emphasis on the social
constitution of the self; see e.g. Taylor (1989:I.2.2.) and Quante (2002:170).

138 We would just like to mention a few ways how a person may defend her self-con-
cept once it is challenged in some particular aspect. Let’s assume someone is
pointing out an episode of my life that is at odds with how I claim to be like. First
of all, I may deny the truth of his account of what I did. If I have to admit its truth,
I may give some reason why I did not act in line with my general disposition in
that particular situation. Or, I simply may try to outvote him by citing a number
of counter-examples that support my claim.



cisely, the availability of episodic memories is a condition of the possibility
of the kind of storytelling by which persons generate their self-concepts.
Hence, if episodic memory is wiped out completely, as in severe cases of ret-
rograde amnesia, then a sufficient condition for a change of personal iden-
tity to occur is fulfilled. This, of course, is perfectly in line with our earlier
result that some sort of episodic memory continuity (as specified in Mem-
Crit1) between person-stages is indeed a necessary condition for them to
belong to the same person.

The episodic memories of persons provide the raw material for the com-
municative process whose narrative outcome is an intersubjectively
approved account of their personalities – including a critical appraisal of
their self-concepts. We consider it indispensable for an adequate under-
standing of persons’ characters to make allowance for their narratively con-
stituted self-concept. Only in this way one can make sure not to miss any-
thing that is pertinent for deciding questions regarding the persistence of a
particular person. By just following a highly schematised check-list in
describing personalities one cannot do justice to individual variations of the
contents of personal self-concepts. These variations are due to the fact that
persons refer to vastly differing properties in composing their self-concepts.
But even this does not account for all the variety: something quite pertinent
is left out if one does not pay attention to a person’s particular narrative style
in expressing her self-concept. Some persons seem to follow the aesthetic
ideal of a classic coming-of-age novel in that they see every event worth
mentioning in the light of how it contributed to the eventual achievement of
one overarching telos. Quite to the contrary, others may cultivate a thor-
oughly “episodic” stance towards life, avoiding the assumption of any over-
arching telos, seeing their lives as a conglomeration of independent phases
which would have to be characterised by nothing so much as the contingent
circumstances and tasks they were confronted with at the respective times.

It will be illuminating at this point to take a closer look at possible cases
of change in a person’s narrative style: Can a person who is there after a tran-
sition to an episodic outlook on herself still be considered as the same per-
son who formerly used to think of her life as proceeding towards some telos?
Well, why not? For instance, after some deep disappointment a person loses
all her faith in a deeper meaning of life. As a consequence, she may begin to
live her life from one day to the next, from year to year, thereby just changing
her behaviour along with the circumstances, opportunities and roles pre-
senting themselves to her. But it still would be her life. After all, she has got
reasons for why her self-concept changed so radically. Others may question
the consequences she has drawn from her experience of disappointment, but
they will need to admit that she has got a story to tell that is worthy of con-
sideration. As long as she cares a bit – maybe not for herself, but for others –,
as long as she is ready to take responsibility for what she does and for what
she did prior to her “identity crisis”, there is no reason to doubt that she is
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still the same person, even though profoundly changed in her personality in
general and in her self-concept in particular.

We now consider a more radical change in “narrative style”, from telos-
style narration to one which maybe could be labelled “radical deconstruc-
tivist”: When questioned about his self-concept, the radical deconstructivist
will say “I don’t have a self-concept, there is nothing but ever-fleeting images
of myself.” He considers “personal persistence” to be an illusion, too: Every
morning he will wake up thinking “Let’s see who there is today”. Conse-
quently, he will refuse taking responsibility for “his” actions. He may say, “I
know someone did something yesterday, but that has nothing to do with…“,
and after a pause he may continue by saying “who cares!” Well, the others
will certainly care! If this “deconstructivist stance” turns out to be nothing
but a superficial “attitude”, as some sort of transitory digestive trouble possi-
bly caused by reading philosophical or spiritual literature of a certain kind, it
has to count as nothing but a very weird and rather phoney sort of image in
the end. The person in question will therefore be held responsible for every-
thing he does (or did, earlier) – whether he likes it or not. If, on the other
hand, his opinions are considered genuine (this presupposes that his behav-
iour is properly erratic), he most likely will be considered to suffer from a
severe depersonalisation disorder and will be treated accordingly. This
means that rather than describing the transition of the “coming-of-age per-
son” into the “radical deconstructivist” as a change of personal identity, one
would describe it as a person going so insane as to lose personhood. But
why? The reason seems to be not so much that the deconstructivist story is
not convincing (though in fact it is not, as it does not even try to account for
anything, least of all the transition from the “telos-style” to the “deconstruc-
tivist” one). Rather, it does not count as a story in the first place (and thus
the “deconstructivist style” in truth is not just one “narrative style” among
others).

Quite obviously not every sequence of utterances can count as a story, but
what the criteria for “story-ness” are is a harder question. There are some
minimal requirements with respect to coherence that any narrative with a
claim to truth (and so a fortiori any narrative defence or modification of a
self-concept) needs to fulfil. These requirements are such that violating them
in particular instances means that – with respect to the goal of intersubjec-
tive agreement – there is something not quite correct yet about the story,
which has to be amended to get it “right”. Violating them more often, how-
ever, does rather result in the breakdown of “story-ness” itself.

The first requirement we want to draw attention to is that inconsistencies
with respect to the time-order in which a person places the events of her
story cannot be tolerated. This does of course not mean that the order in
which events are to be reported has to be the order in which they actually
occurred. This would be a just demand on chronicles, but not on all sorts of
stories with a claim to truth. Quite to the contrary, depending on context
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and purpose, such stories may present us with a whole lot of very helpful
flashbacks or anticipations of things yet to come. What can be justly
demanded, however, is that the order of events in a story with a claim to
truth can be consistently deduced from it. In other words: If, according to
the story, some event is both to happen and not to happen at a certain rela-
tive place in the time-line, then this is definitely something calling for
amendment. It should be clear that if you have an increasing amount of
inconsistencies in the time-line of a story, it will, at some point, eventually
break down as a whole. Just as a bunch of “timeless” statements (like e.g.
Euclid’s axioms) doesn’t make a story, a bunch of statements about events
that cannot be ordered even partially is no story, either (even if terms like
“post-modern”, “deconstructivist” or whatever are invoked).139

The second requirement we would mention has to do with the observa-
tion that a mere concatenation of event-stating sentences does not make up
a story either – even if the time-line is correct and the sentences are all
true.140 The coherence of a story thus must consist in more than just a con-
sistent time-line: There has to be some sort of “connectedness” of its state-
ments beyond that. To be sure, a story must feature certain recurrent objects
and “themes”, but in general it would be quite futile to try getting a grip on
the pertinent kind of connectedness in question by looking for purely syn-
tactical or even semantical criteria. To get closer to the heart of the matter, it
is crucial to realise in a first step that a story’s claim to truth (if it has such
claim) is never just “to report something that happened”, nor “to tell it all” or
“to tell it most exactly”. Rather, for every story, there is an explicit or implicit
background of goals against which objects, events and levels of descriptive
detail and completeness are judged pertinent or irrelevant.141 So, ideally,
what is told in a story is relevant with respect to “what it is about”. This very
general observation can be elaborated a bit further by taking into account
that, even with respect to the specific goals which determine what the story is
about (and what not), a story’s claim to truth (again, if it makes such claim)
is never just to report what happened, but also in a way to make sense of it.
This in turn can be understood in a variety of ways, the most prominent
being the intentional explanation of actions and the causal explanation of
other events (“Why did Stalin offer the reunification of Germany in 1953?”,
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139 Here and in the following we would ask the reader to keep in mind that we are
talking about stories that claim to be true. We do not want to say that e.g. decon-
structivist movies are worthless as pieces of art.

140 See Danto (1985:117). His counter-example: “Naram-Sin built the Sun Temple at
Sippar; then Philipp III exiled the Moriscos; then Urguiza defeated the forces of
Buenos Aires at Cepada; then Arthur Danto awoke on the stroke of seven, 20
October 1961.”

141 Again Danto (1985:131) has a nice example to illustrate the point: “Suppose I’d
wish to know what happened at a court trial. […] I should be dismayed if […] he
were to tell me how many flies there were in the courtroom, and show me a com-
plicated map of the precise orbits in which they flew, a vast tangle of epicycles.”



“Why did the dinosaurs become extinct?”).142 For example, a self-conceptu-
alising story should provide us with something which a simple listing of p-
traits (“social, serious, open-minded …“) cannot provide: an answer to the
question “Who are you?” in the sense entailing questions like: “How did you
become who you are?”, “Why did you change in this way?” Bearing this in
mind, the relevance of parts of a story can be assessed through questions like
“Does this set the stage for, or contribute to the understanding of something
else which the story is essentially about?”, “Is this something we can take for
granted or rather something that should be explained?”, etc. Again, “ideally”,
every part of a story would be relevant in the sense that it serves a function
with respect to the descriptive and explanative goals associated with the
story. The function of the respective part would be its significance, which is
why we are speaking of the “requirement of significance”.143 As with the
requirement of consistency of the time-line, single violations of the require-
ment of significance, while sticking out like sore thumbs calling for band-aid
(“Why did you tell us about that watch of your father, the one which you
accidentally broke?”), will not threaten “story-ness” – but an increasing
amount eventually will do.144

The third and last requirement to be mentioned here is, actually, a gener-
alised version of the first one: Keeping a consistent time-line means an
instance of following the more general requirement of keeping truth-claim-
ing stories free from contradictions. Therefore, the addressees of self-con-
ceptualising stories actually have the right to object to any inconsistency they
notice. And again we can state that, whereas truth-claiming stories are
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142 To be sure, a satisfying story does not have to (and usually in fact does not) give all
these answers by way of mentioning explicitly all the pertinent maxims or causal
laws. However, for the story to be satisfying, they must be, in principle, distillable
from it – at least to the extent of providing an explanation schema.

143 To forestall any misunderstandings, it is extremely important to point out that the
requirement of significance does not mean that, in their self-conceptualising
enterprise, persons should try to give “meaning” to every miniscule episode or
even to a major part of the episodes of their lifes (this could be called a “theodicy-
style” narrative). Rather, the requirement just says that significance is to be given
to every episode which is actually making the cut, showing up in the story consti-
tuting a person’s self-concept. Note also that this does not demand or even favour
telos-style narration (i.e. that the significance of any part of a story lies in its con-
tribution to the same final goal).

144 Though we maintain that the goal of “making sense” and the requirement of sig-
nificance also hold with respect to stories that do not have a claim to truth (espe-
cially novels), we of course acknowledge that this may interact with other goals
here. For instance, it may be extremely boring and shallow if the significance of
every scene is too obvious. It even may be especially praiseworthy if the signifi-
cance of many events is left unclear until the last moment, or proves to be quite
different than it seemed at first (“twist”), or if the story as a whole is open to
more than one “interpretation”. Again, not even a “deconstructivist story” is
ruled out as a possibly subtle and worthy work of art – it is just ruled out as a
story.



“robust” with respect to singular, isolatable contradictions, they can take
only so much of these before eventually breaking down wholesale.145

Of course, the internal consistency of a story is not enough to make it a
true story. To this end, a story also has to be “consistent with the facts”.
Regarding self-conceptualising stories, there can be more or less obvious
conflict between what a person says and what she does. We already saw how
to deal with “external” inconsistencies of this kind. If they can’t be “explained
away” (i.e. if it can’t be shown that they just seemed to contradict the facts),
they can be explained with reference to an image that a person may con-
sciously create in order to fool others about her true self-concept, or with
reference to a discrepancy between how a person thinks about herself and
how she actually is. As a special variant of the latter case those numberless
situations are worth mentioning in which persons fail to act in accordance
with their “ideal self-image”. The important thing here is, though, that no
amount of external inconsistencies will ever lead to a breakdown of “story-
ness”. As long as it is internally consistent, a story may be as blatantly and
impudently wrong as you dare to imagine – it will still be a story. So, con-
trary to what we found with respect to internal inconsistencies, the coher-
ence of self-constituting stories, and hence the stability of self-concepts, is
never threatened by external inconsistencies. Thus, the maniac who thinks
he can take on the world all on his own has a self-concept, however “off-tar-
get”, while the “radical deconstructivist” has none at all.

Having dealt with structural criteria which stories (with a claim to
truth) must fulfil as such (and good stories in particular), we revert atten-
tion back to our example of a person going from telos-style to episodic
style self-conceptualisation. What are the general lessons such examples
may teach us about the distinction between personality changes and
changes of personal identity? Well, we came to the conclusion that persons
may persist through very profound changes of their personalities including
their self-conceptualisations. This seems only to confirm our earlier result
that it is not possible to establish adequate character-based criteria for per-
sonal persistence: If all we have got with respect to two person stages at dif-
ferent times are two most comprehensive descriptions of personalities,
including the respective self-concepts in every detail, then it will not be
possible to tell whether the two person-stages they describe belong to the
same person. However, by putting things this way something quite essen-
tial is missed: As we have seen by now, a person’s self-conceptualisation is
not exhausted by opinions stating whether she has or has not certain p-
traits. Rather, it is also constituted by narratively structured opinions146
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145 In this we of course accept that standard logics are wrong in assuming that from a
contradiction every proposition follows – in that case a single contradiction
would suffice to make a story worthless.

146 This may be a good place to state that it does not matter so much whether the
“stories” a person has to tell about herself are explicit in the sense that she actually



regarding how the person acquired these traits and, consequently, by like-
wise structured opinions about how her self-concept itself has developed
and about how it came to change, maybe profoundly, throughout her life.
That is, a later stage of a person is connected to the earlier ones by way of
narrative integration of the personalities of the earlier stages. Though this
is only possible by recourse to episodic memory, it is nevertheless a much
stronger link than mere memory continuity provides: In narratives, mem-
ories are arranged within a wider time-frame, and they are interlinked
with respect to their content by recurrent objects and themes. By including
episodic memories in a story-line or by leaving them out as “irrelevant”,
storytellers valuate their contents, and they give a certain “meaning” (in
the sense of “significance”) to them by putting them at certain, specific
places within the story.

In this way a story can do several things a mere episodic memory, or even
a string of such memories, cannot: Firstly, it can in a way incorporate stages
which are not directly accessible by episodic memory anymore. For exam-
ple, I may have no recollection at all of what I did on the 13th of February,
1984, but if I know where to place that date within the larger frame of “my
story”, I will nevertheless have a pretty good idea about what kind of guy I
was back then: what my temper, goals, opinions and talents were – even
what I used to think of myself. The second important thing a story (as
against a string of memories) can do is to tell what happened and at the
same time give an account of it, make sense of it, explain it. This is so strong a
tool that it even can deal reflectively with, and account for changes occur-
ring over time in the story itself. What we have in mind here goes way
beyond those trivial changes due to the mere addition of ever new parts
with the advance of time: For example, a story could change in that it picks
up events which were left out as irrelevant in earlier versions, or leaves out
or qualifies elements which were formerly considered of special import.
Maybe some seemingly inconsequential action of mine proved to be one of
earth-shattering consequence much later; or what I thought was the root of
all my problems was in fact important only in that it diverted my attention
from my real, however repressed conflicts. In both cases, the later story
would in a way explain (or try to explain) what was wrong with the earlier
version, and thus would incorporate the “story of the old story” into the
new story-line (“I used to tell myself that my moodiness was due to too
much stress at work until I eventually realised, when my uncle died, that it
had much more to do with …“). As we have seen in the example about the
person turning from telos-style to episodic narration, a story could even
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told them to someone, or e.g. wrote them down in a diary, or rather implicit in
the sense that they could be elicited by prodding her in the right way, asking the
right questions etc. What counts is that she actually has a set of opinions about
herself, about her life and development as a person, which together exhibit a nar-
rative structure.



change its overall narrative style – and such a change, too, could be
accounted for in the new story.147

We are now in a position to state more clearly what is required for a deci-
sion as to whether two person stages (at different times) that exhibit more or
less different personalities do nevertheless belong to the same person at differ-
ent times of her life: Two person stages x and y belong as temporal parts to
some (the same) person p if and only if they are continuous and the narra-
tively structured self-concept of the later stage y does plausibly integrate stage
x. Before we pause to talk about a host of issues regarding this criterion (like
the meaning of “plausibly integrate”), we first propose a generalised version148:

(PI-Crit) The members of a set of person-stages M all belong as tempo-
ral parts to some (the same) person p if and only if they are all
continuous to one another and for every stage whose narra-
tively structured self-concept does not plausibly integrate all
earlier stages there is a later stage which does so.

The criterion has now the form of a biconditional (“if and only if”). That is, if
we manage to hold on to it, we finally got the necessary and sufficient condition
for personal identity we have been after for so long. So let’s begin to discuss it.

Firstly, it may be questioned why the criterion is focussing on the self-
concept of the individual. After all, didn’t we make quite a fuss about the
intersubjectivity of the stories about personality, speaking about “co-author-
ship” and such, denying the individual person epistemic authority? But our
focussing on the individual’s self-concept has nothing to do with epistemic
authority. Rather, if the question of personal identity is put, one has to focus
on certain capacities of the person (stages) under consideration, namely
their capacities of memory and narratively structured self-conceptualisa-
tion. Thus, the criterion does not involve in any way that a person stage is, by
definition, itself the ultimate authoritative judge about the question of what
earlier stages belong to it or not, even though the objective (i.e. intersubjec-
tively validated) answer to this question directly depends on its subjective
capability of relating itself to those other stages.
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147 According to Danto (1981), works of art are like symbols in that they have mean-
ing, but – unlike other symbolic representations – manage to say something
about their subject matter through their mode of representation itself. In this
vein, the narrative style of a story itself “tells” something about how the storyteller
conceives of the subject matter of his story. In other words: the narrative style of a
story constituting a self-concept is itself expressing something about how the sto-
ryteller sees himself. The content expressed in this way is therefore itself part of
his self-concept (provided the storyteller could, in principle, make corresponding
explicit statements – otherwise we would have to treat his narrative style as a
symptom for a p-trait which he is not himself aware of).

148 This is necessary for two reasons: Firstly, the case of two stages does not imply
anything regarding the case of n stages. Secondly, only the generalised version will
allow us to incorporate an important liberalisation.



Secondly, one may ask why the criterion does not include the liberalizing
provision that later stages only have to integrate such earlier stages with
regard to which they can directly quasi-memorise any episodes of experience
from the first-person perspective. The answer to this was implicitly given
above: Though episodic memory is a prerequisite for narrative self-concep-
tualisation, the latter transcends the former. I may not remember anything I
experienced on a certain day, but as I can locate that day within the wider
frame of my life, I nevertheless should have a concept of “who I was” at that
time – what my temper, goals, beliefs and talents were like, what I thought of
myself, and even which opportunities and hardships I was confronted with
that I think were bound to have an impact on my further “story”. This is a
relation I should by some measure have to all earlier stages of mine, even to
those with regard to which I am not able to directly recall any specific expe-
riential episodes.

Thirdly, one may wonder whether, on the other hand, the criterion is too
liberal. Why don’t we require every stage to integrate all earlier ones? Why
did we add the provision that, in case of failure, things are “saved” by a later
stage doing the integrating? Now, let’s assume we have consecutive person
stages a, b, c belonging to the same human body B, and things be such that
the person at b suffers a “crisis” in that she is not able to integrate the earlier
stage a, but then overcomes the crisis at c so that she can integrate again both
a and b. Now, had we formulated our criterion more strictly, we would face
the following situation: b and c would belong to one person, as would a and
c, but not a and b. Therefore, we would have not one person, but two which
just share stage c (and all following ones) – a case of “psychological fusion”.
This would certainly be an artefact of the criterion being too strict, and it is
proof of the adequacy of PI-Crit as given above that we can describe this
example as the case of a single person recovering from a crisis.

For further illumination, let’s compare the issue to the case where we have
to deal with a phase of retrograde amnesia at b which is eventually overcome
at c. Here, we may count the stage b as belonging to the same person as a and
c without having to tamper with the definition of memory continuity,
because the modal formulation “can (quasi-)memorise” provides us with the
leeway we need: We already mentioned that while someone is asleep at night,
he may be considered to be “able to memorise” episodes of the day before in
the sense that if we wake him up and ask him, he will tell us something about
it. In a very similar sense we may (and actually in practice do) treat a tran-
sient phase of retrograde amnesia: If the specific contingent obstacles that
were eventually removed for c would have been already removed for b, then
this stage would have remembered something. The point is that this strategy
is only licit if we restrict ourselves to true conditionals which are not analytic
trivialities (in the vein of “if we would have made him remember, he would
have remembered”) and, furthermore, if we have an “if”-clause which is not
just logically, but also empirically possible (by this provision we exclude con-
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ditionals such as “if we had a perpetuum mobile, then we could save big on
resources”). In the case of the overcome amnesia, the mere fact that it was
overcome already provides the required backing for the assumption that it
was empirically possible to overcome the amnesia after all.149 It is important
to note that this elegant way out is not transferable to the case where some-
one’s narratively structured self-concept is not able to integrate his earlier
self, for this would amount to translate “does plausibly integrate” into
“would do so if it were different”.

Now we address ourselves to the most critical question: What is “plausibly
integrate” supposed to mean. First of all, the expression is to convey that it is
not required for pieces of narrative self-conceptualisation to represent the
“true story” in the sense that they would need to explain all the changes in
personality in the most intersubjectively convincing way. Positively, and in
the most general way, “plausibly integrate” means:

a) there is a story (i.e. a structure which satisfies at least the basic criteria for
“story-ness”) relating the earlier stages and the pertinent changes to the
actually “present” stage and 

b) this story is sufficiently grounded in episodic memory to be counted as
genuine.

Apart from this, the threshold for “plausible integration” will, however,
not be the same tout court, but differ widely with context. The strongest
demands will be put on the coherence of a story when there is reason to
doubt that all pertinent person stages are represented by the same body. Even
though conceptually we consider it to be possible that a person may wake up
one morning in a different body, there certainly is no empirically accredited
case of one person showing up in different bodies at different times. How-
ever, sometimes it so happens that a person claims to be someone who had
disappeared for a long time. Especially in the past (before the advent of
DNA-testing), it quite often was impossible to settle allegations of that kind
by checking physical continuity between the person who had disappeared
and the person claiming to be him. If the present person lays claim on the
property of the person who had disappeared and if others who knew that
person are affected by these claims, then we have a type of conflict on which
various novels and movies are based. In situations of that kind, the claimant
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149 That is why cases of ongoing amnesia have to be treated with some agnostic care.
For example, it is reasonable that a court does, at the one hand, not subject a per-
son suffering from total retrograde amnesia to punishment for a crime commit-
ted during her “former life”. For maybe the amnesia is total, the episodic memory
“wiped out” once and for all, the band of psychological continuity severed, never
to be mended again. Such a person would in fact be “someone else”. However, it is
also reasonable that the court will not let the amnesiac simply go free either: he
will still be submitted to punishment, should the amnesia be overcome, and as
long as there is a chance for this, the accused also has to be treated like a person
with a disorder rather than a “new” person.



needs to tell a particularly convincing story about how and why he disap-
peared and about where he has been and what he did in the meantime. On
the other hand, those who take an interest in unmasking an impostor will
give close scrutiny to the requirement of sufficient grounding in episodic
memory – typically by asking tricky questions the correct answers to which
an impostor would be highly unlikely to know (“Your great-aunt told our
investigators that you had a nickname for that sleigh you were so fond of as
a child – how did you call it?”).150

If, on the other hand, physical continuity between two person stages is
unquestionable, there is strong prima facie reason to suppose that both
stages belong to the same person. Therefore, the demands on the plausibility
of stories by which person stages are integrated are much lower here. Actu-
ally, the onus of proof is on those who want to argue that two person stages
that are represented by the same body are not stages of the same person. This
becomes obvious when one considers court cases where a person is accused
of some felony. Here we have got a profound public interest that the person
who is sentenced is actually the person who committed the crime. If a defen-
dant’s physical continuity with the criminal offender is established, then we
may get one of the extremely rare instances where someone takes an interest
in arguing that he emanated from a change of personal identity, so that “he is
no longer the person” who committed the felony.151 Sometimes defendants
try to argue in this vein if the crime has been committed long ago and if – in
the meantime before their apprehension – their personality has changed
very favourably, so that they wouldn’t be likely to commit such a felony now.

5.4 Personal Identity and Personality 269

150 Just for the record: Such scenarios of investigation would in principle also apply if
it was (or became) empirically possible for persons to survive their bodies, be it by
continuous transmogrification into different bodies or by more discontinuous
means of replacement (including “reincarnation”). In the end, it all comes down
to the question under what circumstances we would accept someone as someone.
These circumstances are, we argue, related to someone’s capability of memory-
grounded storytelling. Assuming this is true, then if certain phenomena became
rather common (instead of just being explored in novels and movies), society
would eventually begin to treat them as cases of reincarnation or body switching.
To make this more palpable, imagine someone would show up claiming he were
in fact the reincarnation of your long dead brother. Of course, you would react
most sceptically, to say the least. But now imagine he would not only show the
characteristic personality traits of your brother, but would also be able to recount
and relate to all the things you experienced together, and could do the same, con-
sistently, for all other members of your family. Wouldn’t you and your family
eventually begin to accept him? At the very least – we dare to predict – you would
do so if that sort of phenomenon, rather than being unheard of, would actually be
a more common thing for which society had already developed certain traditions
of coping.

151 The inverted commas express reservation against this wording, for if “he” is to
denote the person that appears in court and if actually an identity change
occurred in the meantime, then he never was the person who committed the
felony.



However, as we saw in our discussions about “character stability” and “char-
acter continuity”, character change alone – however drastic – is by no means
a sufficient condition for a change of personal identity. Even a most radical
and abrupt change in character may leave a person’s capability of narratively
integrating that change untouched.152 Consequently, on the basis of our nar-
rative account of personal identity, the defendant’s best chance would be that
his lawyers provide convincing evidence that he suffers from complete retro-
grade amnesia. In this case he will not be able to accomplish narrative inte-
gration of the person stages before onset of amnesia, thus not satisfying PI-
Crit with respect to those stages. And while he will153 not really be acknowl-
edged as a “new person” because of this, but rather as a person with a certain
form of dissociative disorder (dissociative amnesia), he would (or at least
should) not be submitted to punishment until he does recover (if he ever
does).154 Now if the defendant does not suffer from dissociative amnesia, but
actually does remember the deed, he will have a comparably harder time
proving that he is not the one who is to be held responsible for it. However,
even this is not impossible in principle: What the defendant would probably
claim in such a case is that he remembers that “someone else” with his body
committed the felony, and his lawyers would try to rack up sufficient evi-
dence that he is suffering from DID (dissociative identity disorder, previ-
ously also called multiple personality disorder). In this case, the set of person
stages associated with one and the same body can in principle be regarded as
divided into several mutually exclusive subsets which are characterised by
the fact that every stage x is only able to integrate those prior stages which
belong to the set x itself belongs to. The subsets correspond to the different
(usually very different) “personalities” that take turns in “surfacing” for cer-
tain periods of time. It is even more clear here than in the case of dissociative
amnesia that this situation will not in fact result in an official acknowledge-
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152 This also has implications for cases where, in countries with capital punishment,
people sometimes change their character in a favourable way while spending
years on “death row”. It is not a good idea to argue, for someone of that kind, that
he shouldn’t be punished because he “is no longer the one who committed the
crime”. For when people change from “criminal” to “good citizen”, they usually got
that character change firmly integrated into their self-concept, and even make a
special point of telling the story of that change. Thus, rather than taking recourse
to an alleged “identity change”, arguments for the reprieve of these people would
have to draw on the inhumanity of delivering capital punishment after years of
incarceration. (Here is a last comment on the inadequacy of trying to argue for
identity change through character change: If drastic character change would
indeed all by itself count as a change in personal identity, then this would have to
be acknowledged also if such a change in character had taken an unfavourable
direction!).

153 By most courts, in all countries, as far as we know, and according to extant law. 
154 It is known that retrograde amnesia can be caused by traumatizing events, and

the felony itself could be just such an event. However, in such cases there is also a
good chance for the memory eventually to return.



ment of “several persons” – DID is a disorder after all. Instead it will (or
should) result in suspension of punishment.155

The two examples given above (potentially different bodies with a
claim to personal identity vs. one and the same body with a claim to a
change in personal identity) were supposed to make clear that, and which
way, the criteria for “plausible integration” of person stages in identity-
preserving stories can systematically vary with the general type of situa-
tion and claim we are confronted with. Both examples were set in the con-
text of a “court trial”, though, because we wanted to show that our narra-
tive account of personal identity is not in danger to relegate questions of
personal identity into the realm of subjective opinion (like matters of
taste), but, on the contrary, can be applied to and makes a difference in
situations where we want to settle such questions according to objective
(i.e. intersubjective) standards of truth. On the other hand, questions of
personal identity obviously do not only occur and play a role in situations
where public interest is at stake. For example, a marriage may come to an
end because one of the partners insists (even in these words) that the
other is “not the person anymore she fell in love with” – and maybe the
partner even agrees to that. Or, to give another example, some listeners
may find it fully acceptable when a person accentuates a profound change
of his personality by changing his name from Saulus to Paulus, and
explains the change with reference to the “epiphany” of another person
that passed away some time earlier. These examples show that the narra-
tive account is also at work if there is no public interest at stake – just that
what is considered “plausible integration” is then defined to a large part by
more “particularistic” standards agreed by storytellers and recipients in
particular narrative situations. 

This should suffice for now to establish the general framework of the nar-
rative account of personality that in our view is most apt to resolve questions
concerning personal identity. We don’t need to summarise it at this stage, as
this will be done in the next section. Also, its consequences for the normative
issues at hand will receive more attention there.
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155 In fact, things can be really complicated with DID. For instance, sometimes the
different “persons” associated with the body of a patient with DID do not know of
each other and, consequently, can’t recall events that are experienced by those
“other persons” – in which case we have to deal with forms of amnesia too. Some-
times they only partially or asymmetrically recall each other. If they do, they may
have opinions about and emotions towards each other, and sometimes they seem
to be able to “communicate”. Furthermore, with the progress of time, some “per-
sons” may dissolve and others “arise”. If the courts would take it on themselves to
treat DID-phenomena as anything other than a disorder, they would have a hard
time to disentangle things. And even if they could, there would result a host of
practically unsolvable problems. For example, if the person who committed the
felony is still among the set of alternating persons, how could one punish this per-
son without at the same time unduly punishing the others?



5.5 Summary and Consequences

In this last section of the chapter we will deal with the import the results of
our analysis of the concepts of person, personality and personal identity
have for a normative evaluation of the techniques of intervening in the brain
presented and discussed in this book. Finally unburdened by the need for
argumentative backing and discussion of rival theories, we will briefly sum-
marise the main results of the foregoing sections and point out, for each
result, why it is important.156 On this background, we will eventually arrive
at some specific recommendations to be included in the last chapter of this
book.

5.5.1 Summing Up

But first things first: Let us turn to the promised summary of the main
results achieved so far and the exposition of their import for the normative
aims of this project. Our investigation started with looking into the concept
of identity in general. Identity is a purely logical relation (i.e. definable
within logic itself): objects a and b are identical if and only if all properties of
a are also properties of b and vice versa. This raises a first non-trivial concep-
tual problem once continuants are taken into account, i.e. temporal objects
that can change through time. For if an object O undergoes a change at time
t, then O at t´́ >t will not share all properties of O at t´<t. How can we, on the
background of the definition of identity, then still coherently talk about
encountering the same object O at t´ and t´́ ? Given that a presuppositional
analysis of the conditions of the possibility of experience shows the very
concept of object permanence to be indispensable, the only solution to this
problem is to adopt the position that in talking about continuants any pred-
icate is implicitly relating the continuant to a point in time, such that the
same object can be Q at one time t and not Q at another time t’ without vio-
lating the definition of identity. This in turn entails that continuants are to
be conceived of as extended in time and, consequentially, spatial continuants
(i.e. “material objects”) both in space and in time. In other words: material
objects have not only spatial, but also temporal parts, so called stages. To
avoid certain logical confusions (especially, but not only, pertaining to cases
of “fission” or “fusion” of continuants), the question whether an object O1

encountered at t is actually the same object as an object O2 encountered at t´
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156 This procedure will especially benefit those readers who are – for whatever rea-
sons – not interested in the arguments themselves, but would just like to learn
about our general train of thought, the claims we come to maintain and their
connection to our eventual recommendations. However, even the mere results of
the philosophical discussion cannot be just “listed”, but have to be arranged in an
order that reflects their place within the systematic structure of questions, argu-
ments and results. Therefore we must warn urgently against any temptations to
mistake the raw sketches and outlines of argumentative structures to be found in
this section for the arguments themselves establishing the presented results.



has to be conceived of as the question of whether the stages encountered at t
and t´ both belong to one (the same) object as temporal parts. To answer this
question, one needs criteria: the criteria of identity over time for the sort of
continuants in question (where the criteria can be different for different
sorts of continuants).

The concept of a continuant as an object related to points in time logi-
cally allows for continuants to survive change, but as we do not want them to
have to persist “eternally” (i.e. never ceasing to persist, but just ever chang-
ing) either, the criteria of identity over time have to be such as to also allow
for an answer to the question of whether a continuant O at a certain time t
has ceased to persist rather than just changed. In a first step this is achieved
by means of constitutive predicates, those predicates by which objects are
identified and re-identified. For instance, “this cup” may undergo various
changes, but if a change results in undermining the conditions of ascribing
the (here constitutive) predicate “cup”, then “this cup” has ceased to persist
rather than changed. It follows that the persistence criteria for continuants
will vary with the predicates serving as constitutive, and hence the continu-
ant “this cup” will not be identical to “this amount of porcelain” – even if
“this cup” at a certain time consists of that amount of porcelain. An intuitive
way to phrase the persistence condition for a continuant that is based on its
constitutive predicate is to say that, for the continuant to persist, its constitu-
tive predicate has to “keep on applying”. However, to avoid a certain sort of
circularity built into this phrasing, the exact formulation of the criterion has
to be more technical: With respect to any given continuant-stage that exem-
plifies some continuant through a constitutive predicate (e.g. “this cup”),
only such later continuant-stages to which at least the constitutive predicate
(i.e. “cup”) applies can be considered as possible continuations of that same
continuant. From this formulation it immediately becomes clear that there
must be stronger criteria for really fixing the identity of continuants over
time. For many (though not for all) sorts of embodied continuants, these
criteria will conceptually involve the identity of the subsisting bodies over
time, and thus their spatiotemporal continuity. However, even this will in
many contexts only provide a necessary criterion for the object in question to
still persist as “the same”, and so – depending on the sort of continuants in
question – there may be various reasons to formulate even stronger criteria.
For example, continuously upgrading a computer by exchanging all its parts
one by one (thus ensuring spatiotemporal continuity between stages) may
result in us wanting to maintain, eventually, that it is not literally “the same”
computer we originally started out with, even though, at all intermediary
points in time, the constitutive predicate “computer” actually applied to the
system.

The reason why these results regarding the identity of continuants in gen-
eral are of utmost importance with respect to our project is the fact that per-
sons are continuants: they can (and indeed are expected to) change through
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time while still surviving as the persons they are. It immediately follows that
the specific criteria of personal identity over time have to be clarified in order
to be able to assess possible risks for personal survival involved in certain
techniques of intervening in the brain. This is even more urgent on the back-
ground that – as the persistence criteria for continuants vary with the consti-
tutive predicates employed to identify them – the criteria for the identity of
“this person” may very well not be the same as those for “this human body”.
In other words: the mere fact that an intervention does not touch upon the
identity of a human body is not in itself sufficient insurance that, after the
intervention, it is still the same person we are dealing with. What’s more, even
the continuous applicability of the constitutive predicate “person” will not
by itself ensure this, for the criteria for personal identity have to be stronger
than those for personhood.

Still, before the issue of the criteria of personal identity can be resolved, the
criteria for the predicate “person”, i.e. the criteria of personhood, have to be
made explicit. Rather than to just enumerate ad hoc certain capacities that are
commonly associated with personhood, a more systematic and integrated
approach of delimiting the range of pertinent capacities is in order. The start-
ing point for this is that, since the times of Locke, the role of the concept “per-
son” is that of a moral rather than just a descriptive category. Basically, in the
philosophical debate since Locke “person” is used to classify those living
beings which can be held responsible for their actions (which is why the con-
cept is pre-eminently encountered in contexts of rights, duties and law).

This is, of course, very important since it entails that the concept of a per-
son is not coextensive with the concept of a human: There can be persons
that are not humans and humans that are not persons. As was stressed earlier
in this chapter, the latter does of course not mean that such humans – say
babies – have no rights. On the contrary: as “person” is tied to “responsibil-
ity”, babies, for instance, will just have no duties. In this context it is helpful
to realise that the concept “human”, too, is not a purely descriptive category
(as “homo sapiens sapiens” is). However, the concept “human” rather con-
veys rights than duties. Hence we speak of “human rights”, not of “person
rights”. Compare this to the concept of a “legal person”. The main reason for
widening the concept “person” so as to include abstract entities, e.g. compa-
nies, is exactly that this implies that they can be held responsible and, for
instance, be sued. Babies, on the other hand, cannot be sued, prosecuted or
convicted. Apart from these issues, it is of utmost importance to realise that
for a serious consideration of concerns regarding the identity of persons
which undergo a new kind of medical intervention it is indispensable to not
just regard “person” as another word for “human being”. For on such a basis,
it would be true by mere linguistic convention that nothing that is done to a
person’s psyche could negatively affect her identity, as no matter how thor-
oughly one changes the personality or character of a human being it will still
remain the same individual of the species homo sapiens sapiens.
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Now, for someone to be a person, i.e. to be held responsible for their
actions, they must fulfil at least the cognitive prerequisites for acquiring an
understanding of the concept of responsibility: the ability to regard oneself as
oneself and so to attribute one’s actions to oneself. That is, a person does not
only have consciousness (certain mental states and capabilities which are pre-
supposed by the sheer ability to act), but self-consciousness (having a con-
cept of oneself as the one having these mental states and doing those actions).
That a being which is a person must have a concept of itself in turn presup-
poses cognitive capacities on its part to the extent that it is a subject of expe-
riential knowledge and a participant in a community of language users.
From this follows the non-cognitive (but nevertheless important) require-
ment that a person must be locatable within the common objective world. In
the end, all these results may be regarded as summed up quite nicely in
Locke’s famous definition of a person as “a thinking intelligent Being, that
has reason and reflection, and can consider it self as it self, the same thinking
thing in different times and places”.

Given these quite general results, and shifting focus to the observation
that persons, to be responsible for their actions, require free will in the sense
that they are able to refrain from actions as well as able to act out decisions to
act, further and more specific cognitive, emotive and motivational prerequi-
sites for personhood can be established through presuppositional analysis.
In particular, persons need to be endowed with discriminative abilities (per-
ception and recognition), episodic memory, learning abilities, abilities of lan-
guage and deliberation, with purposes, a disposition to satisfy their natural
needs, and with sensations of like and dislike. Apart from these “mental”
requirements, it can be established that persons need to have a body.

In a way, the reason why these results are of importance regarding the eval-
uation of techniques of intervening in the brain is quite trivial: It should be
made sure that their application does not – by way of side effect – eradicate
any of those capacities constitutive for personhood. However, a more subtle
point is that the techniques should also, at least ideally, have no negative
effects on these capacities below the threshold of utter eradication, because
such effects would have to count as “undermining” personhood. So, if with
respect to an intervention technique there are certain possible side effects of
that kind, this deserves special consideration in risk/benefit-weighing.

Just like the debate on the concept of a person, the modern debate on the
question of personal identity can be traced back to John Locke. Since his
times, the question of personal identity is the question about the criteria of
persistence of particular continuants, namely persons. Even though the ori-
gin is often forgotten, talk of “personal identity” within psychology and
everyday life descends from philosophical debate. In the contexts of morals
and jurisdiction it is more or less obvious that the question of personal iden-
tity is important, as we attribute actions to persons and so we have to make
sure that the persons we praise or condemn or convict are the same persons
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that carried out the actions we praise, condemn or convict them for. How-
ever, the issue of personal identity is also of special interest with regard to the
project pursued in this book, because we – i.e. the community of persons –
ourselves are the objects under investigation. Thus any issues pertaining to
the question of whether techniques of intervening in the brain could bear a
potential risk of undermining the conditions laid down by the criteria of
personal identity and persistence will be relevant insofar as persons are inter-
ested in (and have a right to) their own continued survival.

The first step towards establishing such criteria is the insight, following
from the discussion of the role of constitutive predicates for the identity of
continuants in general, that the continuing applicability of the constitutive
predicate “person” is a necessary condition for a person’s persistence. How-
ever, it is also obvious that fulfilment of this condition alone is not sufficient
to establish that it is really the same person we’re dealing with at different
times. Candidates for the required additional criteria determining personal
identity are usually categorised into two groups, “physical” and “psychologi-
cal” criteria. In the discussion of the previous section it turned out that the
physical criteria (namely personal identity as bodily identity or brain iden-
tity) are too strong and therefore not adequate. Although, at first blush, it
may seem so, it would be a mistake to think that this result has no direct
bearing on the normative dimension of the debate about present techniques
of intervening in the brain.157 On the contrary: As nowadays most people
(quite correctly) assume that their psychic states and functions are not inde-
pendent of states of their body, especially their CNS, there is an intuitive fear
among the general public that interventions involving neurografting or neu-
roprosthetics should be per se regarded as bound to destroy or at least gravely
endanger the personal identity of those who would be subjected to such
techniques (think of the “Borg” of the popular Star-Trek universe, which can
be seen as a fictional manifestation of such fears). The reason why the brain
is indeed germane to personal identity is that it embodies the pertinent psy-
chic functions (cognitive abilities and personality traits). But it is of utmost
importance to recognise that it is therefore rather these abilities and traits
themselves which have to be considered with respect to the question of per-
sonal identity, not their contingent physical “implementation”. If the crucial
psychic functions are preserved, persons would survive, as the persons they
are, even massive interventions involving neurolesioning, neurografting or
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157 The reason why one may be inclined to think so is probably this: “Techniques”
discussed in the pertinent thought experiments, like scanning and reimplementa-
tion of psychic functions, are neither available, nor does it seem likely (as of now)
that they ever will. Hence, the failure of physical criteria of identity at best seems
to show that, though empirically improbable or even impossible, a host of novels
or movies employing scenarios in which personal identity is retained through,
let’s say a complete transformation of body (like in Kafka’s “Die Verwandlung”
[“The Metamorphosis”]), are nevertheless conceptually coherent (in contrast e.g.
to stories involving time travel).



neuroprosthetics, resulting in a brain that is quite literally not the same any-
more. It is hence not true that intervention techniques of that kind are “by
their very nature” (i.e. as techniques that do alter structures of or connec-
tions in the brain) bound to destroy personal identity.

Of course, this still leaves open the question of which psychic functions
are the ones crucial to personal identity, i.e. the question of what are the
“psychological” criteria of personal identity. Unfortunately, the most promi-
nent candidates – criteria of psychological continuity – also encounter insur-
mountable difficulties. At most it can be shown that continuity of episodic
memory is indeed another necessary criterion for personal identity. While
this is undoubtedly a major result insofar as it clearly implies that interven-
tion techniques have to be checked against possible amnestic side effects, it
can be shown that continuity of episodic memory does, on the other hand,
not provide a sufficient criterion for personal identity. Even worse, further
analysis shows that the “natural” idea to upgrade the criterion to a necessary
and sufficient one by including further reference to continuity or stability of
personality traits (of the categories temper, motifs, propositional attitudes
and talents) leads nowhere. On the contrary, it turns out that continuity cri-
teria must always fail as sufficient criteria for personal identity (while “stabil-
ity criteria” always fail as necessary criteria).

Therefore another approach to personal identity has to be found. To this,
the key lies in the insight that the personality of a person is not merely the
aggregate of all her p-traits as they may be described from a third person’s
perspective. This aggregate view of character is valid only for non-personal
beings that are incapable of holding and communicating opinions of their
own with regard to the way others describe what’s special about them by
ascribing character traits to them. Persons, on the other hand, are self-refer-
ential beings, who not only have character traits, but, moreover, hold a set of
beliefs about these traits as well. What persons believe about their own p-
traits is part of a more complex system of self-related beliefs and motifs that
constitutes their self-concept. As self-referential beings, persons try to make
sense, on their own behalf, of their actions and behaviour in a way that sheds
light on who they are as against other persons. At any given time of their per-
sistence persons may look back from their first person perspective on how
they acted and reacted in various situations in order to identify those fea-
tures in which they are unlike others. In a process of constant exchange with
others like them persons weigh these bits and pieces of self-observation and
self-interpretation and include the more significant ones in their self-con-
cepts. Since any change of a person’s self-concept clearly manifests a change
of her personality, the self-concept actually constitutes a part of the person-
ality. Therefore, rather than merely having a personality that at most would
need to be discovered by a person during the course of her life, persons – at
least to some extent – actively create their personalities by composing their
self-concepts.
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The process through which personal self-concepts take shape bears sig-
nificant similarities to the process of composing a narrative. To begin with,
this comparison is helpful in expounding the structural properties that a set
of self-related beliefs needs to possess for it to be recognised as constituting a
self-concept. Since self-concepts are expressed in narratives that claim to be
true (to the facts of a person’s life and, especially, personality traits) they
need to fulfil certain minimal requirements governing all stories that are
associated with a claim to truth. These requirements are such that violating
them in particular instances just means that – with respect to the goal of
truth – there is something not quite correct yet about the story, which has to
be amended to get it “right”. Violating them more often, however, does even-
tually result in the breakdown of “story-ness” itself. The first requirement is
that, ideally, truth-claiming narratives should be free from contradictions in
general; and, in particular, it should be possible to arrange all the events
mentioned in a story of this kind in a consistent temporal sequence. Another
structural requirement can be derived from the general fact that stories are
told with certain goals in mind. For every story, there is an explicit or
implicit background of goals against which objects, events and levels of
descriptive detail and completeness are judged pertinent or irrelevant. So
what is told in a story should be relevant with regard to “what it is about”.
This can be elaborated further by taking into account that, even with respect
to the specific goals that determine what the story is about, a story’s claim to
truth is never just to report what happened, but also, in a way, to make sense of
it. To varying degrees of explicitness and detail (ranging from “elaborate” to
“sketchy” and “implicit”), this will include the intentional explanation of
actions as well as the causal explanation of other pertinent events. Ideally,
every part of a story would be significant in the sense that it serves a function
as regards the descriptive and explanative goals that are associated with the
story. Consequently, the relevance of parts of a story can be assessed through
questions like: “Does this part of the story set the stage for or contribute to
the understanding of something else which the story essentially is about?”,
“Is this something we can take for granted or rather something that should
be explained?”, etc. Self-constituting narratives are told with a particular goal
in mind, namely to convey how the storytellers became the persons they
conceive themselves to be now. If someone is unable to distinguish the sig-
nificance of their self-related beliefs with respect to this goal, they obviously
lack a clear-cut concept of who they are.

Whether someone’s self-related statements satisfy these requirements so
that they constitute a coherent self-concept can be decided without knowing
the actual truth of any of these statements. Of course, the internal coherence
and consistency of a story is not enough to make it true. To this end, a story
also has to be “consistent with the facts”. Once we know more about a person
than what she tells us about herself, we will therefore start scrutinising the
whole of her self-related statements in a different way: By drawing on imme-
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diate acquaintance with her actions or on independent reports about what
she did in different situations we have a chance to question the truth of parts
of a person’s self-constituting narratives. A person’s way of describing her
past development may be distorted by inaccuracies of memory or by delib-
erate efforts to gloss over the past. In much the same way, inconsistencies
between a person’s account of who she is and her actual behaviour can be
explained either by her misapprehension of what marks her off from others
or with reference to some image that the person intentionally created to con-
form to others’ expectations. Finally, a person’s statements about her future
projects of self-creation can be proven wrong by failure to put them into
action. The final result of the social process in which inconsistencies between
the stories a person tells about herself and her actual way of being are first
identified and then explained along these various lines is an intersubjectively
recognised account of who that person is: A person’s personality is repre-
sented by the most coherent story that persons could agree upon with
respect to who she is, given the available knowledge about her past and pres-
ent life, including her plans for future personal development.

According to this narrative account of personality, not only changes in a
person’s actions and behaviour affecting temper, basic long-term motifs,
basic long-term propositional attitudes and talents need to be regarded as
changes of her personality, but also changes in her narratively structured
self-concept. However, none of these different types of personality changes
necessarily amounts to a change of personal identity. Rather, a person is per-
sisting as the person she is if and only if she is (not always immediately, but
eventually) able to plausibly integrate personality changes (including
changes of her self-concept itself) into her ever developing self-concept.
“Plausibly integrate” does not mean that the narratively structured self-con-
cept of a person has to be a true representation of her personality, but (to put
it in the most general way) that there is a “story” relating earlier person stages
and the pertinent changes to the actually “present” person stage and that this
story is sufficiently grounded in episodic memory to be counted as at least
genuine.

Apart from this, the threshold for “plausible integration” will, however,
differ widely with context. To address the most problematic case first: the
strongest demands would be put on the coherence of a story when there is
serious reason to doubt that the person stages in question are represented by
the same body. In our present day societies, reasoning about personal iden-
tity is strongly guided by the intuition that physical continuity is necessary
for personal persistence, and even though in Section 5.4.1 this could not be
established as a conceptual truth, it may well be true empirically. Anyway, if
two person stages are known to not belong to the same body, then only the
most coherent and detailed story – one that would pass closest scrutiny
regarding the requirement of sufficient grounding in episodic memory (typ-
ically tested through tricky questions that an impostor would be highly

5.5 Summary and Consequences 279



unlikely to answer correctly) – would have a chance to eventually lead us to
accept the identity claim despite of this knowledge. (Probably, that claim
would not even be considered as a residual possibility, if the “case” at hand
was to remain a singularity.) If, on the other hand, physical continuity
between two person stages is unquestionable, there is strong prima facie rea-
son to suppose that they indeed belong to the same person. Therefore, in
such cases the demands on the plausibility of stories by which the earlier
stage is integrated by the later one are so much lower that, actually, the onus
of proof is on those who would argue that the two person stages do not
belong to the same person. According to our narrative account of personal
identity, only complete retrograde amnesia and DID would make strong
cases here. However, because there is usually at least a chance of recovery,
these are (reasonably) treated, in practice, as cases of one person having a dis-
order, and not acknowledged as two or more persons in succession “occupy-
ing” one body. (Things would probably be handled differently if such cases
were more frequent, stable and irreversible.)

There are several points with respect to which the narrative account of
personal identity is of import for the evaluation of techniques of interven-
ing in the brain: First of all, the narrative approach offers no grounds to
state in advance what changes of his or her personality a person may suc-
cessfully integrate into a coherent identity-preserving narrative. Not even
on the basis of the most comprehensive knowledge of a person’s personality
at some given point in time is it possible to come to any prognoses that a cer-
tain change of personality must result in a change of personal identity. Sec-
ondly, the narrative account implies that any changes in personal identity
an intervention may cause would never go unnoticed, but would become
openly manifest as severe dissociative disorders. This consequence deserves
particular emphasis because it should assuage public fears that intervention
techniques possibly could cause identity changes that may not be
detectable. Such fears are usually based on dualistic intuitions paired with
the view that scientists can only access “the Objective” (behaviour and other
publicly observable data), but not “the Subjective” (the mind, the person
itself).158
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158 Fears regarding the possibility of unnoticeable identity changes even receive
(probably inadvertent) theoretical backing by an influential philosophical posi-
tion: the “simple view of personal identity”, according to which persons are
immaterial thinking substances. As a consequence of their dualism, proponents
of the simple view claim that empirical data may at best provide “evidence” for
matters of personal identity, but never criteria in the strict sense. The simple view
therefore allows for the logico-semantical possibility that a person (the immate-
rial substance associated with a human body) may be replaced by someone else
(another immaterial thinking substance), and even for the possibility that the
person vanishes, leaving the body behind as an organism still living, but no longer
associated with a person (immaterial substance). For a refutation of the simple
view, see Section 5.4.2.



5.5.2 Consequences

On the basis of our exposition of the normative import the results of this
chapter bear on the discussion of intervening in the brain, we are finally able
to formulate and justify certain ethico-political recommendations regarding
research on, and application of the techniques involved. For this set of rec-
ommendations we will not claim completeness – not even with regard to
issues pertaining to personality or personal identity. The recommendations
will be specific, though, in the sense that they pre-eminently deal with such
issues, and they will be general, at the same time, in the sense that they do not
deal with any intervention technique specifically.

By the very nature of recommendations directed to a field of research on,
or application of certain techniques, these recommendations will for the
most part involve the specification of situations where a certain caution is in
order. Let us make it clear from the outset: Our general stance regarding the
techniques presented and discussed in this book is positive, and this should
not come as much of a surprise. After all, if there were not such promise in
this field, without the prospect of finding new and more effective kinds of
treatment for old diseases and disabilities, this whole study would most likely
not have been undertaken.

We are in favour of the continuation and even extension of the funding of
the research done in the field under consideration. In our opinion, the thera-
peutic benefits alone suffice to warrant this statement, regardless of how one
may think about the issue of enhancement. The argument for this is rather
trivial and well-known: As everything can be misused, the mere fact that
something could be misused towards unjustified goals cannot count as an
argument against it (or we would have to object to even the most banal arte-
facts, such as hammers). With the question of funding in mind, one may
think there are certain fields of research on techniques of intervening in the
brain which are more treatment-oriented, while others are more enhance-
ment-oriented. But, in fact, this is not the case. Rather, it seems that the same
techniques mutatis mutandis can be used in situations of treatment as well as
enhancement. 

The aforementioned general positive stance on the new techniques does
not mean, though, that our approval is without reflection, or uncritical. This
will become evident from the recommendations to follow, which deal with
the detection and prevention of certain side effects.

A side effect is any unintended effect of an intervention (that was carried
out correctly). The purpose of the proviso “carried out correctly” is to termi-
nologically distinguish side effects related to a technique as such from the
effects of accidents that may occur in an attempt of its application. If, for
instance, a surgeon performing a prostate operation accidentally cuts the
patient’s ureter, this would not be classified correctly as a “possible side
effect” of the respective operating technique. While – for any given surgical
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technique – certain accidents may occur contingently (e.g. when the scalpel
of the surgeon slips because of a sudden cramp in his hand), there may also
be a considerable probability for a certain type of accident to occur when
applying the technique in question. With regard to risk/benefit weighing,
such accidents are, for all intents and purposes, treated just like possible side
effects in the strict sense of the term. Consequently, for the sake of clarity, we
are going to address these types of possible accidents under the general
heading of “side effects”, too (to avoid cumbersome differentiation as “possi-
ble side effects and possible accidents significantly correlated with the appli-
cation of a certain intervention technique”).

Because a side effect is an unintended effect, the decision about what is or
is not counted a side effect will depend on the goals and there may be posi-
tive (welcome) side effects of an intervention as well as negative (adverse)
ones. In the following, we will not discuss positive side effects any further,
and we will also just consider such side effects which are considered negative
with respect to the whole range of morally and legally licit goals of interven-
tion. These side effects can be broken down into sub-classes in a variety of
ways. For the following we propose:

– biological death
– somatic diseases (e.g. ulcer, cancer)
– motor or sensory disabilities (e.g. paralysis, deafness)
– psychic (i.e. cognitive, emotive and motivational) diseases and disabilities

(e.g. depression, schizophrenia, aphasia, amnesia, sociopathy)
– personality changes (i.e. changes in temper, motifs, propositional atti-

tudes, talents and self-concept)
– psychological death (i.e. loss of personhood or identity change)

Obviously, not all of these classes are mutually exclusive. For instance,
certain somatic diseases can underlie psychic dysfunctions; a sensory disabil-
ity is – via the cognitive aspect of perception – also a psychic disability; psy-
chological death will be accompanied either by grave psychic disabilities or
personality changes, etc. However, as rough as it may be, this classification
should still be of some use.

Furthermore, our classes of side effects do not specifically address inter-
ventions in the psyche, but can also be applied (regarding the intended
effects) to somatic interventions. There is a wide range of well established
surgical procedures or medicinal drugs coming with a non-negligible – but,
with respect to risk/benefit weighing, acceptable – lethality rate (death),
infection risk (organic disease), or risk of other complications, which, like
e.g. apoplexy, can be correlated with possible further effects like aphasia
(psychic disability), loss of certain talents (personality change) or even irre-
versible coma (psychological death). That the subclasses of side effects given
above also apply to somatic interventions should not be an objection to
them, but rather a vindication: after all, the difference between somatic
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interventions and interventions in the psyche is not that the latter deal with a
different kind of substance than the former. On the contrary, interventions
in the psyche (at least those we discuss in this book) are carried out as
somatic interventions too. The only difference is that interventions in the
psyche are such somatic interventions (usually in the CNS) that are con-
ducted with the explicit goal to thereby influence certain psychic functions,
whereas “ordinary” somatic interventions are conducted with more or less
exclusively somatic goals in mind. In any case, the class of possible side effects
is essentially the same for both kinds of intervention.

However, it is to be expected that because the somatic targets of interven-
tions in the psyche are structures which implement psychic capacities or at
least directly interact with such structures, certain kinds of side effects
should be more prominent here than in the case of “mere” somatic interven-
tions. Indeed, the risk of having a psyche-related side effect in, say, podiatric
surgery is quite obviously much lower than in neurosurgery.

Finally, one may wonder whether side effects regarding personality
changes actually belong here in the sense that they are always considered
negative. One has to be very cautious here: We cannot, for instance, just sup-
pose that a personality change is per se warranted if its direction is socially
accepted or even valued. Even less does the mere fact that personality
changes anyway all through life gives license to ignore or tolerate side effects
on personality associated with an intervention, even if they should turn out
to be on the socially acceptable side. Rather, an unintended personality
change can only count as a “positive” side effect if the person undergoing the
intervention would have welcomed that change beforehand.159 But if that is
indeed the case, then we were just very lucky, and that is why personality
changes qua side effects have to appear on this list.

Before we go a step further towards recommendations, there is another,
quite different, but nevertheless important way of dividing the class of possi-
ble side effects that has to be mentioned: the division of side effects into con-
spicuous and subtle ones.160 Conspicuous side effects are those that will rarely
go unnoticed even if no or little effort is made to check for their presence.
Subtle side effects on the other hand are those that may go unnoticed (at
least for a while) if not specifically checked upon. It is important to note that
the distinction between conspicuous and subtle side effects is by no means
co-extensive with that between major and minor ones, which already
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159 This can be tricky to test after the fact. The p-trait change itself can have an effect
on a person’s attitude towards that particular p-trait. Let’s say a person was rather
introverted before an intervention and is much more outgoing and social after-
wards. It is quite possible (or even trivial) that the newly extroverted person
approves of this trait, but what would be the value of such approval?

160 While this distinction as such is not new, there seems to be no terminological con-
vention governing it – calling the classes “conspicuous” and “subtle” is our own
proposal.



expresses a normative evaluation of the side effects. For any form of inter-
vention there may be conspicuous, but minor side effects (e.g. slight tempo-
rary drowsiness), and subtle, but major ones (e.g. a significant increase of the
risk to develop cancer within the next twenty years, or an increased likeli-
hood of a neurodegenerative disorder).

With regard to recommendations concerning techniques of intervening
in the brain, we are interested in subtle psyche-related side effects, for obvious
reasons: “Mere” somatic side effects do not fall within the scope of our chap-
ter about persons, personality and personal identity. And for conspicuous
side effects, whether major or minor, we usually do not need specific recom-
mendations. If they are minor, they will be acceptable in the context of a
risk-benefit calculation. If they are major, recommendations about them
tend to be trivial and are heeded anyway (“If a method M to treat a condition
X bears a significant mortality risk, then M should be avoided except in cases
where the mortality risk is even higher if condition X is not treated by M!“).

Of the psyche-related side effects, psychological death is therefore, in one
way, not very interesting. For, with the set of conditions for personhood
established in Section 5.3, it is clear that, should personhood itself be wiped
out through an intervention, this would surely not go unnoticed. A change
of personal identity, however, could possibly be more subtle. However, con-
sidering what we established in Section 5.4.5, this would have to become
manifest as a dissociative disorder (retrograde amnesia or dissociative iden-
tity disorder) and, as such, most probably still not go unnoticed for very long
either. This leaves as subtle side effects unintended effects on p-traits and neg-
ative effects on personhood-related psychic functions below the threshold of
wiping out personhood. (Because of their constitutive relation to personhood,
even minor negative effects on such functions should receive special consid-
eration.)

So, in intervening in the brain, there is a risk of achieving the treatment or
enhancement goal while a subtle side effect would engender certain changes
in personhood-related psychic functions or personality. On both counts,
these could range from very minor to so drastic as to eradicate personhood
or change personal identity (in which case they would of course not be “sub-
tle” anymore).

On this background, the recommendations to be spelled out can be
divided into two groups: a) research-oriented and b) application-oriented.
For each of these groups we have one general recommendation:

Ad a) Research into techniques of intervention should place more weight
on systematic monitoring of possible subtle (short- and long-term) side
effects regarding psychic functions constitutive for personhood as well as
personality changes. Special instruments (tests, questionnaires) may have to
be developed for this purpose, or existing ones adapted.

Ad b) If there are known subtle side effects, there must be a risk-benefit
weighing for each individual case. The patient’s or client’s informed consent
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must include consent to such subtle risks. This would hold for treatment-
oriented application as well as for enhancement-oriented application of the
procedure. (The question whether enhancement-oriented applications are
or are not illicit as such cannot be decided on the basis of the results of this
chapter and will be discussed in the next chapter.)

To be sure, in order for these recommendations to follow from our
results, we have to augment them with some normative assumptions, or we
would be guilty of a naturalistic fallacy in our reasoning (i.e. having inferred
normative conclusions from descriptive premises). Fortunately, we can fall
back on some rather parsimonious additional normative assumptions here,
for we only need to add to our results the claim that personhood and per-
sonal survival (and thus their protection) are of high positive value. We con-
jecture that all major systems of ethics will come to that conclusion (and so
that our recommendations are in accord with a variety of moral stances
which different readers may take).

The two recommendations given above would be quite sufficient if all
people subjected to the intervention techniques discussed here would in
fact be persons in the technical sense. But, of course, this is not the case. So
before we can close this chapter, we still have to see what specific recom-
mendations should be followed with respect to interventions in the brain
of humans which are not (2) or are not yet (1) persons in the sense of
being responsible for what they do (infants or adult people with severe
mental disabilities necessitating guardianship). Before we address this
question, we want to point out that our criteria of personhood by no
means imply or even make it probable that there is an age at which every-
one develops or has developed into a person. De facto there will be an aver-
age age, however with a rather large variance, and both the average and the
variance will depend on biological and sociological factors. However, with
respect to recommendations, we should take the two groups in the legal
sense, anyway. The reason for this is simply that everyone else is not under
legal guardianship and thus (until a court decides otherwise) has to be
recognised as a person in the sense that they will not only participate in the
decision, but eventually decide themselves (through giving informed con-
sent) on whether they will undergo an intervention in their brain. Under
the assumption that the normative legal distinctions are not just intended
to be as adequate as possible, but also do achieve their objective to an at
least satisfactory degree, we can still provide an answer to the question
regarding cases 1. and 2. on the basis of the results of the philosophical dis-
cussion. The reason that this can be done, even though this chapter dealt
with the concepts of “person”, “personality” and “personal identity”, is that
in the following we will conceptually link the two groups to the commu-
nity of persons by taking perspective on them as “not-yet-persons”
(infants) and “not-yet-again-persons” (adult wards). Again we have two
recommendations (one for each category):
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i) Infants: The key is that infants have the potential to develop into persons,
and they normally do. They also have – still developing and differentiat-
ing – character traits. Both should be respected161: Ideally, interventions
should neither affect negatively the development of those psychic functions
that are constitutive for personhood, nor interfere with the normal and
healthy development of character. Consequently, if certain such side effects
are possible with an intervention technique, this has to be included as an
important factor in the risk/benefit-weighing. While this seems to suffice
for the treatment case, the enhancement case poses certain further chal-
lenges. We must keep in mind that in the case of legal infants we are deal-
ing with situations where the subject undergoing the intervention is not
also the one who decides about it by giving informed consent. As a conse-
quence, more general possible enhancement-related problems (e.g. con-
cerning distributive justice) not withstanding, the specific problem in the
case of enhancement of legal infants is that this will involve a decision
about the talents of the infant on the part of the persons having the
guardianship. This, however, may violate the categorical imperative in the
sense that everyone is to be treated as an “end in itself” and never merely
as a means to reach ones own ends. Also, setting the psychic traits of per-
sons-to-be in advance may pre-decide or limit the later persons’ options
regarding their life-plans, and thus intervene in their personal autonomy.
Finally, it may be difficult or even impossible for a person to “identify”
with her own p-traits as “hers” if she knows they were set in advance (just
as it is sometimes difficult identifying with a prearranged marriage or a
forced choice of profession) – see the next chapter for a more extended
discussion of this topic.

ii) Adult wards: Here, psychic functions constitutive for personhood already
are disabled and virtually every intervention is seen under the perspective
of treatment. However, with respect to disabled people, we have to take
the following into account: The very ascription of a disability presup-
poses the assumption of a “normal” state, a state which “would be” if the
disability were not here or would disappear. In comparing this state to the
actual state, one would not just find deficits, but also aspects that are
already “right” and which would not have to be tackled by the treatment.
Without such a conception of a “normal” or “healthy” state one would
not have any idea about the goal of possible “treatments”. In fact, one
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161 In this case too we do not need to establish a system of ethics to warrant this nor-
mative claim. We only need the assumption (on which, again, all major ethical
systems will agree) that the high positive value of personhood and personal sur-
vival is to be understood as including the value of everything that is a condition of
a person’s healthy “coming to be”. Indeed, if we did not respect the integrity of the
developmental potential of “persons-to-be” just as we respect the integrity of per-
sons, we would thereby eventually undermine the conditions of the perpetuation
of the very community of persons.



would not even have a reason to apply the concept of a “disability” at all –
just as one would not think of an orang-utan as a “mentally challenged”
person. Now, certainly, in a disabled person, a host of aspects that are not
part of a disability will pertain to character traits. As these would be
transformed into personality traits in a successful treatment, their
integrity has to be respected from the outset and thus included as an
important factor in the risk/benefit weighing.
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6 Treatment – Prevention – Enhancement: 
Normative Foundations and Limits

As far as the considerations in the present chapter deal with questions of law,
it is not their purpose to analyse these questions from the perspective of a
particular legal order (or of several such orders). Rather, what they aim at is
to clarify the problems according to basic principles of law. On rare occa-
sions, though, we will demonstrate certain fundamental normative struc-
tures by exemplarily referring to the specific situation in German law. This
does not, however, diminish our claim to present a principled, rather than a
positivistic, legal analysis.

6.1 Background

In the preceding decades, clinical, as well as theoretical, neuroscience has
developed a wide array of methods for intervening in the mental or “psychic”
life of human beings. By and large, these new forms of intervention diverge
from (most of) the “classical” means of intervention in that they are exclusively
physiological in nature. That is to say they work directly upon the central nerv-
ous system (CNS) and, in particular, the human brain. It is possible to distin-
guish four main types of physiological intervention: genetic, pharmacologic,
electro-magnetic, and surgical (cf. Farah 2005:35–36; Glannon 2006b:43–
52).162 The latter may be differentiated further into four subclasses: (i) the
implantation of neuroprostheses, including brain-computer interfaces (so-
called “bionics”), (ii) the intracranial grafting or implantation of cells (neural,
non-neural, or embryonic stem cells) for tissue repair or cell-containing
devices for the local delivery of bioactive compounds, (iii) intracranial gene
transfer techniques to enhance or dampen protein expression for cure163, and
(iv) techniques of direct surgical, or electrical, stimulation of defined brain
areas for the functional treatment of nervous disorders such as epilepsy.

162 Pharmacologic and genetic interventions obviously aim at the CNS in an indirect way.
However, their primary physiological target is still the CNS. Only by modifying the
CNS are they able to reach their psychological goals (if these goals are possible at all).

163 Note that, here, we do not mean genetic enhancements by altering a human
being’s entire individual genome, for example, by “germ line” genetic interven-
tions on early in-vitro embryos for enhancement purposes (although we hint at
this in the previous footnote). Here we are concerned only with measures of
somatic gene therapy in the central nervous system.



Not all of these procedures are equally available at present, be it for tech-
nical, practical, or legal reasons. However, some of them, in particular vari-
ous means of pharmaceutical intervention, are, at least to some extent,
already part of our modern way of life. Other such procedures will become
so in the foreseeable future. Nevertheless, the impression is hard to avoid
that some descriptions of the present state, and future potential, of these
procedures is a loose, and perhaps overly optimistic, mixture of science and
fiction. This refers, in particular, to some of the expected or alleged develop-
ments in neuroprosthetic procedures and in brain-computer interfaces.
Some accounts of the future possibilities for altering certain mental features
through genetic interventions also bear a greater resemblance to fantasy than
to scientific indications of a new approach in clinical practice. However,
apart from the fact that there are also remarkable exceptions164, the some-
what speculative nature of some of those perspectives does not dispense us
from the task of clarifying as soon as possible the normative issues, which
arise out of these actual or potential developments.

Each of these (potential) means of interventions into the mental life of
human beings were originally developed due to their expected clinical appli-
cation. However, many of them were quickly identified as holding potential,
not only for the purposes of psychotherapy, but also for the enhancement of
the mental state of by and large healthy people. Four forms of such a mental
enhancement can be distinguished: 

– Enhancement of cognition, i.e. of cognitive abilities in the widest sense,
– enhancement of emotional states, such as mood, 
– enhancement of motivational and/or conative states, and
– enhancement of “autonomic states”, i.e. mental states emerging from

autonomic functions of the CNS and, like these functions themselves, not
subject to volitional control, such as dreaming, proprioceptive awareness,
or sexual arousal.

These distinctions must be kept in mind. They seem to be of importance
for the specific purpose of our investigation, namely the clarification of the
underlying and accompanying normative problems that arise out of this
type of procedure. These three kinds of enhancement pose, as one might
expect, ethical and legal problems of diverging significance and difficulty. We
will explore these issues in due course.
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164 For a review on recent advances of brain-machine interfaces and neural prosthe-
ses cf. Agar (2004); Berger et al. (2005); see also Stieglitz (2006); as to genetic
interventions cf. Donoghue (2002); Kennedy Institute of Ethics Journal (15(1),
2005) for several lengthy essays on the prospects of “genetic enhancement”; for
the genetics of psychiatric disorders see van Belzen and Heutink (2006); for a
review of research on genomics of learning and memory see Paratore et al.
(2006); for a case of genetic enhancement of learning and memory in mice cf.
Tang et al. (1999).



Presently, however, it is the pharmacological methods of mental enhance-
ment that are (and will increasingly be) the subject of large scale social
demand. Expanding markets have already been established for such prod-
ucts. Prozac® (fluoxetine), which belongs to the pharmacological class of
selective serotonin reuptake inhibitors (SSRIs), serves as a telling example.
Originally developed as an anti-depressant, it has, at least in the United
States of America, assumed the role of a lifestyle drug for mood enhance-
ment (Kramer 1993; Barondes 2003; Elliott and Chambers 2004). In Ger-
many, it is marketed under the proprietary name of “Fluctin”, and is cur-
rently meeting the demands of a quickly expanding circle of consumers. The
figures of the sale of the drug, both in Germany and the USA, demonstrate
ad oculos that it is being used by more and more people for less and less seri-
ous mental indispositions or disorders. The market for so-called nootropic
substances is also growing rapidly in Europe as well as in the United States
(although the latter is considerably further ahead in this development).
These are stimulants aimed at the enhancement of cognitive abilities (in a
wide and functionally fundamental sense), such as memory, attention, vigi-
lance, and other learning preconditions (cf. Ingvar et al. 1997; Caldwell et al.
2000; Wesensten et al. 2001; Yesavage et al. 2002; Turner et al. 2003; Jones et
al. 2005). Most notably of all, Methylphenidate (Ritalin®), prescribed for
some time in the treatment of attention deficit hyperactivity disorder
(ADHD) in children, has ceased to be a purely therapeutic device and is
increasingly being used as a so-called smart drug whose aim is the cognitive
enhancement (of an apparently growing number of people) via an induced
expansion of their attentive potential (Diller 1998; Cooper 2005:249). 

The change in the social function of these medications from therapies to
enhancement tools has been accelerated by the fact that their use seems to be
largely free of danger and lacking even in immediate or unpleasant physio-
logical side effects. However, the following caveats must be added to the
above, the former relating to the potential effects on the psychological well
being of the individual and the latter to the potential effect of the use of these
substances on society as a whole. First, the long term risks and the poten-
tially lasting impact of the use of such substances on the structure of the
brain are not fully understood. Indeed, far from excluding the possibility of
such side effects, the physiological impact of those substances on the neu-
ronal microstructure of the brain has been well documented in existing
research (Hyman 2002; cf. also Gazzaniga 2005:78). Second, the potential
effect of widespread, long term use of psychotropic substances for non-clin-
ical purposes on the “state of mind” of the entire society is barely under-
stood. These concerns do not relate primarily to the immediate conse-
quences that mass enhancements of psychic capacities might have. Rather,
what is at issue here is the indirect effect of these procedures on other parts
of society, grounded in, and ordered by, complex textures of legal, ethical,
aesthetical, and prudential norms, and thus the possible impacts on these
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normative textures themselves. These problems will be engaged with later in
our analysis. At this point, the following questions suffice for the purpose of
illustration: Could the fact that certain mental features and capabilities,
which are highly valued in our society, are becoming artificially available –
even purchasable – diminish or destroy the social value of those virtues
themselves by turning them into commodities? Could the natural or
“chance” distribution of those valuable personal features yield to a different
future form of distribution, driven, instead, by market forces? Moreover,
could such a development give rise to new, or substantially exacerbate exist-
ing, problems of social justice?

These questions may sound as if they are designed to lead the reader
towards certain conclusions. However, they are not meant to insinuate any
possible answers. As a matter of fact, we (along with the rest of the world) are
still far away from anything approaching consensus on these issues. Indeed,
not only are we struggling to uncover answers to the type of question posed
above, we still have a long way to go in even identifying the full range of nor-
mative implications of those questions.

In addition, it is not only the problems of neuro-enhancements that
demand clarification. Even some of the unambiguously therapeutic proce-
dures among the new (or developing) possibilities of intervening in the brain
raise unclear normative questions. Could artificially induced permanent
mental changes, at least beyond a certain limit, say via brain implants or
brain-machine interfaces, touch upon or even alter the identity of the person
involved? Would such interventions then be permissible if taken on persons
not being able to give informed consent, above all on children? Could they
perhaps even be made mandatory upon persons exhibiting severe and other-
wise untreatable sociopathic behaviour, if the only alternative to such a meas-
ure were the imposition of a possibly lifelong detention? In the face of such
possibilities of mental interventions, could our concept of disease undergo a
substantial change in meaning, scope, and socio-economic consequences?
Could that have a profound impact on our traditional self-conception as
human beings, all of its individual and debatable features notwithstanding?
Could it even alter some contours of our concept of human dignity? And
would any of this have to be judged impermissible when it was the price for
perhaps highly efficient and beneficial treatments of debilitating diseases?

Some of the problems sketched so far are, in specific ways, connected
with questions of human freedom. A neural enhancement of cognitive, emo-
tional, and vegetative functions might, for obvious reasons, be understood as
an expansion of the scope of individual freedom of acting. As far as the treat-
ment of manifest mental diseases is concerned, this would seem to be all the
more true. However, widespread availability and use of such techniques
could, in the end, give rise to something like a collective coercion, putting
pressure on everyone to apply such measures to him- or herself, or be pre-
pared to accept a substantial competitive disadvantage in professional and
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social life. That projects the somewhat paradoxical perspective of expanding
the freedom of action for an unlimited number of people by restraining the
freedom of will of an unlimited number of others. Would considerations like
these, provided they could be clarified and confirmed in principle, in a lib-
eral-constitutional legal order grant legitimate grounds for a blanket prohi-
bition at least of enhancement techniques?165

The above remarks should suffice as a preliminary sketch of our field of
enquiry and to set the stage for the following considerations. Those consid-
erations themselves will deal not only with material problems but also with
difficult conceptual questions. Making these problems and questions trans-
parent and opening up the possibility of acceptable solutions to the issues
they raise requires, first of all, a range of analytical distinctions.

6.2 Basic Distinctions and Affiliated Questions

Perhaps the first and most obvious question to be asked in aiming at concep-
tual clarity is this: What do we mean by applying the concept of “enhance-
ment” to human mental capacities and what are the respective techniques,
when applied in practice, supposed to achieve? The mind-enhancing meth-
ods, which concern us here, are those new and powerful techniques described
above. These must be distinguished from traditional methods of mental
enhancement such as studying, meditating, drinking coffee, taking vitamins,
promoting social interaction in young children (cf. Kutnick and Kington
2005), or modifying other environmental circumstances in certain favourable
ways. The enhancement problems we engage with arise primarily out of the
use of biotechnologies that aim at directly manipulating the human brain
and whose practical realisation is, in a broad sense, a matter of the technical
competence of medical professionals. This “broad sense” is meant to encom-
pass any legitimate professional medical conduct, including pharmacological
and other basic research, as well as various clinically oriented neurosciences
and all everyday medical practices up to the simple procedure of prescribing
drugs for patients or consumers. Invoking “medicine” in this abstract way
suggests a first basic distinction. There are two perspectives within which the
concept of a medicalised neuroenhancement might play a central role, one
objective or public, the other more subjective or personal:

– as a conceptual tool to delineate the proper limits of medicine as a social
system;

– as a basic concept of the ethics of self-disposition, or (perhaps more ade-
quately tailored to our investigation) the ethics of self-improvement or
even self-creation, as part of the individual development of human beings.
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165 At least, as Francis Fukuyama (2002) suggests, to legally restrict research for
enhancements.
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We will follow this line of analysis and investigate the problems of these
two spheres separately and, in due course, we will draw some more distinc-
tions within their respective conceptual and normative scope. 

In a somewhat different but related way, one could also differentiate
between, on the one hand, the view of the individual whose possible
enhancement is being debated, and, on the other hand, of society as a whole.
These two perspectives are themselves loosely affiliated to a normative dis-
tinction between the ethics of individual action and the area of public policy.
We will keep this way of differentiating within reach and will turn to it on
occasion.

It is fairly obvious that both parts of our basic distinction go along with a
prima facie suggestion of strong normative implications. We will turn to
these later. At this point, however, it is important to note that those implica-
tions, whatever their content, are not founded upon exactly the same nor-
mative principles. Roughly speaking, if a specific act of enhancement is “in
itself” judged to be morally reprehensible according to ethical criteria of
individual acting, it should certainly not be part of professional medicine.
Nor should it be part of the basic package of care that the social system of
medicine is supposed to offer to every member of society. What is individu-
ally forbidden cannot be a legitimate part of the public service of medicine.
In this respect, the normative ground for both spheres is identical. However,
this does not hold the other way around. For not every possible and poten-
tially useful medical intervention that lies beyond the proper limits of medi-
cine must, simply for this reason, transgress the limits of what an individual
person may do to and with herself on grounds of morally good or acceptable
reasons. Medicine as a social system obviously needs to observe principles of
distributive justice over and beyond the maxims of individual ethics. The
provision of medicine is a scarce and expensive public good that should be
subject to fair distribution. Therefore, many cut-off points must be drawn
that do not follow from moral criteria of individual action but only from
those of distributive justice. This is, of course, especially true for enhance-
ments. The fact that they – for reasons of justice and scarcity – may not be a
legitimate part of the basic package of care offered by the social system of
medicine does not mean that they are not morally acceptable for the indi-
vidual person who is willing and able to pay for them.

Furthermore, it should be clear that most of what belongs to a norma-
tively well-founded package of basic care in medicine is not just permissable,
but is obligatory for a well ordered society, while most of what is morally
allowed as individual behaviour with respect to one’s own body or mind is,
of course, discretionary for the respective individual. There is, to be sure, the
Kantian notion of (moral) “duties to oneself”, and, in Kant’s view, practices
by which one improves one’s physical or mental capacities certainly belong
to the realm of those duties (cf. Kant 1907/14 [AA VI]:417-447; id. 1903/11
[AA IV]:428). We will return to the question of such duties to oneself later.



These considerations lead to a related issue. There is a second body of
normative principles, beyond those governing individual behaviour, that any
sensible attempt to delineate the limits of proper medicine has to take into
account: principles that regulate social behaviour and, therefore, contribute
to the stabilisation (or the erosion) of collectively shared values, ideas, and
other symbolic forms of life of a society. To be morally acceptable, individual
behaviour must not always rely on those collectively oriented principles. But
certainly the social practice of medicine must.

Obviously these two spheres of partly diverging normative entitlements
and obligations (whatever their exact content) may conflict with each other.
An individual may have good reasons to enhance him- or herself by a psy-
chopharmacologic intervention, or may at least have reasons that are unob-
jectionable from a moral or legal point of view. Consequently, the enhancing
measure would be essentially a matter of his or her personal liberty. On the
other hand, decisions like the one in question may, if taken on a large scale by
large numbers of individuals, possibly affect society as a whole in an unde-
sired way. In that case, we would encounter difficult problems of normative
trade-offs between the different spheres of rights and interests at stake. What
are the exact criteria by which to judge whether an individual act that does
not in itself harm anybody might, nevertheless, be morally inappropriate and
even legally forbidden for the simple fact that it might contribute to the risk
of an undesired societal development? What complicates this question even
further is the fact that it remains uncertain whether any such negative side
effects will be brought about. Furthermore, this unwelcome development will
result, if at all, not from the individual whose psychic state will be enhanced
but, instead, from the behaviour of people other than the individual enhancer
himself. Important parts of this problem also run as deep as the fundamental
issues of social justice. They, therefore, share the notorious difficulties and
intricacies of the philosophical debates in this area. We will return to these
questions and try to assess some of their difficulties.

6.3 Problems of Delineating the “Proper Limits of Medicine”
by Employing the Concept of Enhancement

6.3.1 Preliminary Conceptual Clarifications

As far as the demarcation of the proper limits of medicine as a social sys-
tem166 is concerned, “enhancement,” in its common usage, functions as a
negative boundary concept, comparable to the often cited concept of a
“futile treatment”. Consequently, it bears prima facie normative weight. Since
conceptually it fulfills a negative function, it is meant to circumscribe what
should not be the case. That is: 
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166 Henceforth, for the purpose of abbreviation, we will refer simply to the “proper
limits of medicine” or the “limits of proper medicine”.



– what should not be part of the professional services of medical practi-
tioners (of a basic package of care), as far as these services are publicly
financed by either a social-security system or through general taxation,

– and, consequently, what should not be covered by health insurance sys-
tems based on public financing,

– and, finally, what should not be an objective of any publicly funded bio-
medical research,167

A preliminary remark is required at this juncture on the conceptual rela-
tionship of “enhancement” and “improvement”. An enhancement of particu-
lar human features and properties certainly does imply an “improvement” of
the respective feature. There is no enhancement which does not at the same
time improve at least something for someone.168 But the improvement
implied by an enhancement is relative in at least two senses. First, what
counts as an enhancement, viz improvement, depends on the standpoint
from which the desired enhanced state is defined as advantageous, relative to
certain values. These values do not necessarily have to be shared by other
people. In extreme cases, they could even be rejected by everybody else. An
enhancement in that particular, value-relative context may, therefore, not
appear to be an enhancement for anybody else, or could even amount to a
worsening or a disadvantage from the point of view of other people. Second,
enhancements can be, and often are, relative to particular contexts and/or
particular times in the life of a person. What is an enhancement/improve-
ment at one time and in one context, may not be so at other times and in
other situations in that same person’s life. Take the example of memory
enhancement. Advantageous as it might be for person X in most contexts of
her life, it may not be so after a severe traumatic experience that X urgently
wishes to forget or suppress in her memory. An inability to forget such an
incident may cause her considerable suffering, and may even give rise to a
serious form of psychological illness (cf. Fields 2005; Glannon 2006a; Presi-
dent’s Council on Bioethics 2003:218).

In using “enhancement” as a negative concept, one obviously needs to
draw a line between what counts as enhancement and what does not. This is
commonly done by contrasting it with the concept of treatment. Once again,
we regard “enhancement” as being negatively defined by its conceptual
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167 This refers only to research directed at the development and application of
enhancements, not to research aiming at the elucidation of chemical, physiologi-
cal or mental processes, induced or influenced by enhancing means, for other
purposes. Both research areas may, of course, in part overlap. (Similar research on
dangerous and prohibited drugs does not aim at furthering drug distribution,
even though it may partly overlap with research serving just that purpose.)

168 Not all improvements, of course, are enhancements. Successful treatments of dis-
eases lead to improvements in the condition of the patient without being an
enhancement in the sense in which the term is employed here, i.e. that of moving
beyond a merely healthy state.



opposition to treatment. Enhancement will be considered to be any physi-
cally or psychologically efficient, or possibly efficient, effort to improve the
human condition that cannot be considered medical treatment. As such,
enhancement is not part of proper medicine. When used as a boundary con-
cept like this, “enhancement” has both descriptive and normative features
and functions. By employing it, we can identify and label efforts as either
treatment or enhancement. Furthermore, we can characterise such efforts as
either a legitimate part of proper medicine or not. This of course raises
familiar problems.

6.3.2 A Third Category: Prevention

We do as yet not have a clear understanding of what can plausibly count as
treatment and what cannot. That poses problems of a primarily conceptual
nature and highlights several other semantic fields whose boundaries are
also not very clearly defined, such as those of “health” and “disease”. But even
before approaching these questions, one encounters another problem with a
clear-cut distinction in the dualistic scheme of treatment and enhancement:
It does not seem to do justice to strategies of prevention. Vaccination pro-
vides us with a particularly clear example of preventive medicine, but prac-
tices of prescribing and taking statins to reduce the likelihood of stroke and
myocardial infarction, and other such preventive strategies could be cited as
well. Nobody doubts that vaccination, and similar preventive measures of
the said kind, are a sensible and legitimate part of medicine and medical
research. On the other hand, they cannot properly be labeled “treatments”,
not even “anticipated treatments”. Rather, they are something directed
against treatment, viz. designed specifically to avoid its future necessity.
Considered just in themselves, they amount to a strengthening of the human
organism and therefore a certain type of enhancement.

One could certainly settle this conceptual difficulty by simply intro-
ducing prevention as a third category besides those of treatment and
enhancement, and then just include it into the legitimate sphere of med-
ical practice by relying on a self-evident intuition. Disease-related preven-
tion is an integral element not only of the practical reality of modern
medicine, but also of its moral image.169 As part of proper medicine in
this sense, prevention is connected to treatment insofar as it functions as a
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169 We use the term “disease-related prevention” to hint at the fact that there are
other forms of prevention of unwanted states of affairs which could also possibly
employ new techniques of intervening in the psyche. What we mean here are
forms of prevention that could be called “sociopathy-related”, destined, for
instance, to prevent someone from developing a disposition to criminal behav-
iour. From a normative point of view, these latter forms are, in general, a lot more
problematic than the former. Presently, we use “prevention” only in its disease-
related sense. However, we will deal with problems of sociopathy-related preven-
tions when we tackle the questions of treating or enhancing mental states of
prison detainees.



way of anticipating and circumventing the otherwise impending necessity
of the latter. In a normative perspective, i.e. considering questions of legit-
imacy, this is perfectly plausible. Both concepts, treatment as well as pre-
vention, are related to, or oriented towards, “fighting off ” or controlling
diseases, i.e. states of physical or mental well-being below a certain stan-
dard judged as “healthy” by the relevant criteria within a given society
(regardless of what these relevant criteria are and how they are being
derived.)170 The term “fighting” is metaphorically indicative of the com-
mon normative ground of both concepts: The task of both treatment and
prevention is to confront disease by preventing, removing, reducing, or at
least confining and controlling it.171

The crucial point is that, from a normative perspective, “prevention”
bears a close affinity to, or in some sense may even be coterminous with, the
concept of treatment. On the other hand, from a descriptive or phenomeno-
logical perspective, some forms of prevention, such as vaccination or taking
statins, are a specific form of enhancement, aiming at enhanced immunity
from disease. To be sure, not all preventive medicine is enhancement. Per-
haps only a small part of it is.172 But even this small part is sufficient to blur
the lines between what is “proper medicine” and what is not, which had
offered itself as a normative corollary of the distinction between treatment
and enhancement. For even if vaccination against major diseases results in a
super-normal strength of human immune systems, it remains a perfectly
sensible medical measure and should therefore be considered a legitimate
part of proper medicine (Juengst 1998). This casts a first doubt on the wide-
spread contention that this distinction, holds decisive normative force and
is, therefore, able to inform us about what forms of intervention are ethically
permissible, or even obligatory, (treatment) and those which are not
(enhancement). This is quite obviously a crude simplification, with respect
to both the purely descriptive demarcation and the normative guidance it is
supposedly able to provide.

To complicate the picture, one might even add a fourth category: physi-
cal or psychic interventions that cannot be considered treatment, preven-
tion or enhancement, but which do, nevertheless, have a close connection
to the sphere of medicine. Their relation to medicine is threefold. First,
they can be adequately performed only by trained physicians. Second,
there is a strong societal demand for them as services to be provided for by
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170 For our present purposes, “disease” is meant to encompass any pathological state,
including disability. There are, of course, differences between disease and disabil-
ity and some of them certainly bear normative weight, though not for the distinc-
tions we are trying to establish here. For disability, no less than disease, is subject
to legitimate treatment within the sphere of proper medicine.

171 This, of course, points to familiar problems in the long-standing debate about the
concept of disease. We will touch these problems in the following section (sub
6.3.3).

172 For instance, preventive screenings for late-onset diseases are certainly not.



physicians. Third, their individual refusal may lead to a considerable
amount of suffering, or conversely, their provision to relief from consider-
able burdens. Abortion would be an example of such a procedure. Norma-
tively speaking, it is probably closer to enhancement (even though lexically
it hardly belongs to the scope of meaning of this concept). Far from being
a disease in need of treatment, pregnancy is, in fact, proof that a woman is
in good physical condition. Still one may doubt this by saying that – at
least from the subjective point of view of the pregnant woman – an
unwanted pregnancy puts her in a potentially “harmful” physical state,
even though some might consider this a rather strange aberration from the
common meaning of “harm”.173 Abortion aside, it is not easy to think of
any other example of a procedure that would fit this final category, except
perhaps the related, but largely harmless, medical practice of prescribing
female contraceptives.174 So it seems that we can, without a major risk of
missing important insights, neglect this final category in the context of our
analysis.

6.3.3 Basic Models of Health and Disease

But apart from its prima facie plausibility, our trichotomy of treatment –
prevention – enhancement is unable to solve all the conceptual problems
that arise here, let alone the normative questions that follow in their wake.
The next issue to address is how we ought to develop and clarify the differ-
ence between interventions that count as treatments (and perhaps preven-
tions) and others that must be considered only enhancements (without
being of a disease-preventive character). What basic account of health, dis-
ease and treatment should inform our definitions of treatment and
enhancement? What is treatment from one perspective may not count as
treatment from another. The same holds true for enhancements as well.
Take for example a form of psychotherapy aimed at liberating a person
from her natural shyness from which she might suffer considerably. In a
system where shyness has been sufficiently “medicalised”, perhaps simply
for the fact that it can be treated like other disorders that certainly count as
diseases, shyness can be considered an illness. In a different system where
the range of medicalisation does not extend to cover “habit variations” of
various sorts, shyness might be considered simply a form of behaviour or a
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173 Still, consider the following, admittedly somewhat wild, imaginary case. During a
regular appendectomy on a woman, the doctor maliciously, and without the
patient’s consent, implants the in-vitro-fertilised embryo of another woman
completely unknown to the patient, thus causing her to become pregnant. It cer-
tainly does not seem too far-fetched to call this the intentional infliction of a
physical harm.

174 We ignore the fundamentally different practice of lethal injections by medical
doctors in some countries that retain capital punishment. Apart from questions
about the legitimacy of capital punishment itself, this practice seems, by all ethi-
cal criteria, to amount to a patent misuse of professional medical expertise.



disposition within the normal spectrum of human character traits. In yet a
third system where the notion of “illness” is defined by criteria of subjective
suffering and potential treatability, we might again consider unusual forms
of shyness a disease in need of medical treatment. If we couple this problem
with the question of the bounds of legitimate medical practice, we can
employ our distinguishing criterion to demarcate the limits of medical
necessity as well. 

All of this invokes the well-known and long-standing problem of the
concept of disease. The labyrinthine subtleties of the recent debate, span-
ning a period of more than three decades, cannot, and need not, be
explored in detail here.175 It is obvious that a concept of disease must fulfill
different functions in different contexts of both theory and practice. Conse-
quently, it may also assume different meanings according to the respective
context in which it appears.176 For our current purposes, we need, on a very
abstract level, a concept of disease which allows us to elucidate the criteria
by which we can define the proper limits of medicine as a system of public
health (or, on the macro-level, a system of organised medical services). This
can only be done by connecting the concept of disease to certain funda-
mental elements of social justice, which has been the subject of a much
longer and much more extensive debate spanning almost the entire history
of western philosophy since the time of Aristotle. Despite the longevity of
such debates, nothing like a basic consensus has emerged among moral,
legal, and political philosophers on the most fundamental questions of
social justice. Certainly, it is beyond the scope of the current paper to add to
this already extensive literature by arguing for our own principled concep-
tion of social justice. Our intention is, instead, to sketch briefly some basic
considerations and abstract criteria for what we believe any reasonable
attempt to draw macro-level limits to the health care system must take into
account. This will yield a fairly well delineated model of health, disease, and
treatment that we consider preferable to others as a basic orientation for a
system of public health.
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175 There is a vast literature on this topic. For a “naturalist” (“realist”, “descriptivist”)
account see the seminal papers of Boorse (1975; 1977; 1997); for a “normativist”
(“value laden”) account Khushf (1997); Stempsey (2000); Fulford (2001); finally
for a differentiating and mediatory account Hofmann (2001); illuminating col-
lections of essays are Caplan et al. (1981) and Humber and Almeder (1997).

176 For instance, a doctor confronted with a patient suffering from some unclear –
perhaps organic, perhaps “only” psychogenic or even hypochondriac – cause will
probably try to help and, thus, consider the patient’s state “diseased”, no matter
what turns out to be its real cause. For the psychogenic or hypochondriac case,
this might be viewed differently by, say, a legislator trying to delineate what is to
be part of proper medicine and, therefore, to be covered by social security. Simi-
larly, it might be seen differently again from a judicial court deciding on that
question. Nevertheless, all three are dealing with the concept of disease. (And
probably none of them would claim that what the other two have to say about this
concept was simply mistaken.)



6.3.4 Deriving a Normative Standard for the Distribution of
Healthcare Services

Health is not an ordinary good among others. Instead, it is, philosophically
speaking, a “transcendental” good177: It has, in a very fundamental sense, an
enabling function. This means, it is a precondition for practically any individual
life plan based on whatever personal preferences someone may have. It is a uni-
versalisable human interest.178 This enabling, quasi-transcendental function –
together with the plain empirical fact that nobody can reasonably expect to be
spared every disease throughout his or her entire lifetime – makes medical serv-
ices one of the “primary” (or “basic”) goods of a society, and a genuine object of
distributive justice.179 To be sure, health is a “primary good” in an even more
encompassing sense. It is an enabling condition not only for social life, but also
for almost any imaginable “natural” life too. Thus, it must be considered a “nat-
ural primary good” as well. As a social primary good, however, it remains a piv-
otal object of justice. Hence, a society unable or unwilling to organise a (largely)
egalitarian provision of basic medical care – according to whatever standards –
lacks a fundamental feature of a well-ordered community. 

Understanding publicly organised medical services as a primary social
good in that sense subordinates them to limiting criteria that must, in the
first instance, be objective in kind. Genuine matters of distributive social jus-
tice cannot plausibly be conceived of as matters of subjective personal pref-
erences. The general public, being not only the recipient but also the finan-
cier of costly medical services, has a right to the development and applica-
tion of criteria which organise the distribution of those services according to
objective and general standards of human need, not along the lines of indi-
vidual preferences and desires. For the latter are in principle not suited to
establish criteria of social justice (Kersting 2002:149). With regard to the
philosophical debate over the adequate concept of disease, one may formu-
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177 We do not want to imply any aspects of the meaning that are being ascribed to the
technical term “transcendental” in metaphysics. We just use the term, somewhat
loosely, to point out that health (or significant aspects of it) is one of the most
important empirical – not, of course, metaphysical – “preconditions of the possi-
bility” (to employ the Kantian use of “transcendental”) of a good life.

178 Cf. Kersting 2002:144; see also Buchanan et al. 2000:122. This “transcendental
character” is nicely illustrated by the old proverb “Health isn’t everything, but
without health everything is nothing.”

179 To be more precise, it is actually the legally founded and, if necessary, enforceable
claims to basic medical care (rather than the practical services provided by doc-
tors) that are the primary goods to be distributed justly. The concept of a primary
social good is, of course, one of the well-known fundamental concepts in John
Rawls’ “A Theory of Justice” (cf. Rawls 1971:§§ 11, 15, 67; see also Rawls 1993:II. 5.
§§ 3, 4), even though Rawls himself does not include public health services in his
list of primary goods. This omission can be (and has been) criticized for various
reasons, even from a Rawlsian standpoint: see for instance Daniels’ “extension” to
Rawls’ theory (Daniels 1996:191); for an (only partly convincing) explanation of
Rawls’ omission see Pogge (1994:68).



late the following as its first premise: Only a concept of disease that is mod-
eled on objective standards (of whatever kind) can plausibly serve as the pri-
mary criterion for a distribution of health services based on principles of
justice. This function cannot be fulfilled by subjective definitions of well-
being and of disease, nor by immediate demands on public health services
not tied to disease at all, but grounded only in subjective needs and personal
desires for certain medical benefits.

6.3.4.1 Three Basic Accounts of the Scope of Health Care, and the 
One to be Preferred

The question, of course, is how and from what basis to derive these objective
standards that dictate the tasks and the limits of a social health care system.
Precisely what is it that should be distributed fairly by a health care system?
Roughly following a conception developed by Norman Daniels, we distinguish
three basic models one could refer to in trying to answer these questions: 180

– disease-based accounts, where “disease” is understood in terms of human
normal functioning – or rather, in terms of aberrations from it – which are
assessed in purely medical or biological terms.

– capability based accounts, that is, accounts based on constraints of per-
sonal capabilities not chosen by the respective individual;

– welfare based accounts, that is, accounts based on (unchosen) constraints
of the personal potential for happiness, or of subjective capabilities for
pursuing individual life plans. These constraints could be delineated in
two ways: first, in terms of impediments of personal choices; second, in
terms of a failure to meet some normative criteria, based on a social con-
sensus about the necessities of individual welfare. According to this latter
kind of reasoning, the concept of personal welfare and of disease-like
deviations from it is not a matter to be decided by any naturalistic or sub-
jective-individualistic criteria, but by social conventions or, as some
would have it, by social construction alone. 

The second and the third demarcation strategies listed above obviously
widen the semantic scope of “treatment/prevention”181 – as opposed to
“enhancement” – beyond a strict disease-based limit. Therefore, they also
possibly extend the normative scope of this distinction, i.e. the realm of what
is prima facie morally obligatory for a society to provide at the macro-level
of public health. Perhaps it is not only necessary to “fight disease” in the
strict sense, but also to “fight” other unchosen constraints beyond the realm
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180 Daniels (1996:232) with J. E. Sabin. This does not mean that we endorse Daniels’
contention that the objective concept of disease can also be developed in purely
naturalistic (i.e. non-normative) terms.

181 For the purpose of clarifying our conceptual distinctions, we will henceforth,
employ only the term “treatment”. Just keep in mind that in the normative per-
spective “prevention” is closely affiliated with it.



of health that keep physical and mental capabilities below a certain level. It
could also be extended to include even unchosen constraints on physical or
mental potential for happiness. This widening of the scope of “treatment”
relies on tacit normative assumptions. Whatever reasons could be given for
such a widening, they could hardly be of a purely descriptive, but must obvi-
ously be of an essentially normative character. We should, the message seems
to be, include practices aimed at fighting any unchosen physical or mental
restraint on the pursuit of a satisfying individual life.

However, this is far from convincing. In the light of the above considera-
tions on health care services as a primary social good and a pivotal subject
of distributive justice it is clear that welfare-based accounts of disease, at the
very least, cannot plausibly be based on principles of justice as this would
mean health care services cease to be considered matters of distributive jus-
tice, but begin, instead, to be treated as a welfare issue. And this is not what
health care services in a liberal society should become. If they did, the dis-
tinction between treatment and enhancement would lose its descriptive as
well as its prima facie normative significance and the lines between them
would be blurred. There are no good ethical reasons to widen the scope of
social justice beyond the boundaries of universalisable, “transcendental”
human interests into the sphere of personal, subjective preferences. On the
contrary, the maximisation of health care claims by equating them in prin-
ciple with personal preferences would, given the potential boundlessness of
those preferences and the steady development of new medical processes,
absorb a growing amount of resources that are presently devoted to other
social purposes. Such a tendency of monopolising resources in the health
care system is neither ethical nor just, and, in liberal societies, hardly
acceptable (cf. Engelhardt 1996:376–402; Beauchamp and Childress
2001:239–250). This is true even if one considers the compensation of
undeserved individual disadvantages resulting from the “natural lottery” of
physical and psychic traits in principle a matter of justice. For this holds
only to the extent that those disadvantages impair the most basic “enabling”
conditions of human existence. Above and beyond those fundamentals, the
compensation of natural inequalities should not be subjected to the princi-
ples and institutions of distributive justice, even though they may produce
gravely differing chances of fulfillment in life. With regard to these “nor-
mal,” natural inequalities, a society has no moral obligation to take respon-
sibility for compensation.182
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182 This is, as one might expect, a strongly contested thesis. However, it clearly seems
to be prevalent in the international debate on social justice and health care. For a
rather different position, based on “individual well-being as the fundamental
value”, cf. Segev (2005:231–260) (containing numerous further references); also
critical of the “normal-functioning approach”, from a different point of view,
Stark (2006:31–84). We cannot evaluate even the major arguments that figure
prominently in this principled debate about justice. We content ourselves with the
stating of our own – and the internationally prevalent – position.



Most of the above also holds true for our second type accounts: those
based on personal capabilities where “capability” is not understood in the
sketched (“transcendental”) sense of universalisability, but in terms of
means for subjectively defined ends. If, on the other hand, one understands
“capabilities” in the sense of basic physical and psychic functions that belong
to the enabling preconditions of any conceivable human life-plan, then it is
plausible to regard any deviation from such basic functions as a disease, thus
subsuming the remaining “capability-based accounts” under the heading of
“disease-based accounts”.

What this leaves us with is only the disease-based accounts as a well-
founded, basic model for a just distribution of health care services.183 It
undertakes to distinguish measures of treatment from strategies of enhance-
ment with regard to the problems to which they respond. These problems
are defined as deviations in pure medical and/or biological terms, consider-
ing simply the factual state of one’s body and one’s mind. This corresponds
roughly to one of the primary tasks of the liberal state with regard to the
protection of constitutional rights. In Germany the respective basic right is
Art. 2, § 2, 1 of the Constitution (“Grundgesetz”), which states: “Everybody
has the right to life and physical integrity.” There is a practically undisputed
consensus among constitutional lawyers that this right not only contains a
negative (defensive) dimension, granting protection against killing or physi-
cal harm perpetrated or sponsored by the state itself.184 Rather, it also grants
the citizen a positive claim on the state to take protective measures to ensure
“life and limb” against attacks by fellow citizens and, within specific limits,
against “attacks” (i.e. dangers or potential harms) of natural origin. “Life and
physical integrity” – nothing beyond that!185 This strongly suggests that only
the protection of those “transcendental” enabling physical conditions which
are of universal interest to every human being, and consequently only the
respective health care services, are covered by the protective force of consti-
tutional law (cf. Gethmann et al. 2005:146–158). To be sure, this conception
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183 Of course, the entire scope of problems of health care allocation encompasses a
lot more than we have touched upon here. Following Norman Daniels, one might
distinguish between five basic questions that, to a varying degree, concern or
involve health care allocation decisions: (1) >What kind of health care services
will exist in a society? (2) >Who will receive them and on what basis? (3) >Who
will deliver them? (4) >How will the burden of financing them be distributed? (5)
>How will the power and control of these services be distributed? (cf. Daniels
1985:2). We have only elaborated on matters of topic (2) and on a few aspects of
topic (4). The discussion of the other topics is of no particular importance to our
purposes here.

184 However, there is the obvious exception of law-enforcement rights and of princi-
pled emergency rights (such as self-defense or necessity).

185 In our present context we are, of course, only concerned with the protection of
body-related claims, i.e. only with the possible objectives of the services of medi-
cine and not with the numerous other constitutional rights which citizens in lib-
eral democracies usually have.



includes the possibility of a few additional minor constraints on citizens’
rights to medical services: not all negative deviations from the regular stan-
dard of normal health may give rise to claims to treatment. Sometimes the
burden of a physical malfunction may fall below a threshold of significance
where it no longer creates a plausible normative demand on the financial
solidarity of others.

What this conception definitely excludes from the realm of constitutional
obligations of a state towards its citizens is the protection of any particular
precondition for a purely subjective life-plan or a demand for personal ful-
fillment. This does not, of course, rule out the legitimacy of ordinary legal
provisions widening the scope of individual claims to medical treatments
beyond the line just sketched, if this stays in accordance with the financial
and economic capabilities of a society. Still, there is no such thing as a duty
of a state to legally provide for it, even if that state could financially afford
the said expansion of health care. In other liberal democracies, the constitu-
tional situation is certainly not profoundly different from that of Germany.

Note that all of this does not provide us with a mechanism to answer any
concrete question as to what specific services must or should be included in
a disease-based account of macro-level health care services. That, of course,
depends on a whole range of historical, political, legal, cultural, and eco-
nomical (and possibly other) preconditions that may vary considerably from
state to state and from society to society. What our basic model does provide
is the conceptual framework within which such concrete questions should
be located, and in which answers to these questions should be sought. Stated
briefly, it’s only “disease” that entitles one to medical services. However, what
counts as “disease” is left open by this observation.

Norman Daniels suggests that disease ought to be defined by the (allegedly)
naturalistic criterion of “normality”, i.e. the “species-typical functioning” of
physical and/or mental human systems, features, and qualities (Daniels
1996:185; 242). That is in principle a plausible conception. However, contrary
to what Daniels seems to claim, this criterion does not entail purely descriptive
or naturalistic (biological) features. It contains an unavoidably normative ele-
ment. More precisely, the clarification of its meaning relies on normative crite-
ria in at least two respects. First, what is to count as “species-typical normality”
is not merely a biological matter. In the last instance, it depends to a consider-
able extent on decisions that each society must take for itself. Such collective
decisions are taken by the relevant institutions of a society, mainly social pol-
icy networks, legislatures, and the judiciary, but also other competent bodies
that influence the complex process of decision-making.186 Decisions are, of
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186 In the German legislature, for instance, “illness” or “disease” is the one and only
legal prerequisite for an entitlement to the coverage of medical services by the
health-insurance system of social security (§ 27 SGB [“Sozialgesetzbuch”, i.e.
Social Security Act] V). There is a huge and illustrative body of judicial decisions
developing, elucidating and limiting the extension of this concept.



course, always interspersed with normative elements. Second, it is quite obvi-
ous that not all aberrations from a measure of species-typical functioning can
be subsumed under the concept of “disease”. To be considered such they must
be, in some sense, aberrations “for the worse”. After all, people like Shake-
speare, Mozart, Kant, and other unusually outstanding geniuses certainly
exemplify quite significant deviations from the species-typical functioning in
the respective areas of their intellectual or artistic achievements.187 However,
what is to be considered a deviation “for the worse” is not always immediately
obvious. In some cases it presupposes a decision and such decisions are gov-
erned by the normative criteria of what counts as a positive (“good”) develop-
ment of human functions, and what does not.

So, in this sense, we adhere to a normative, not a purely – or even prima-
rily – descriptive (naturalistic) concept of a disease insofar as we take into
account, and integrate into that concept, the unavoidable elements of collec-
tive decisions.188 However, the term “normative” does not mean, nor even
entails, a notion of “subjective”. On the contrary, it excludes pure subjectivity
as a defining force, since valid norms are just as objective as physical facts.

After this primary conceptual clarification we retain the plausible, descrip-
tive and prima facie normative force of our initial distinction between treat-
ment and enhancement. On the macro-level of medicine as a social system it
identifies the distinguishing characteristics of a decent and just health care
system, thus allowing us to differentiate between those services that this sys-
tem is obliged to provide for its citizens, and those which it is not.

6.3.4.2 Limits of the Abstract Standard: “Hard Cases” and 
the Question of Individual Justice

However, this does not settle all of the problems with the treatment/
enhancement distinction even on the macro-level of public health. The first
difficulty may arise when it comes to what could be called “coupled phe-
nomena”, i.e. certain physical or mental features which by no means resem-
ble a disease but may cause effects that certainly do. Then, in trying to treat
or prevent the latter one must try to alter the former trait. To take some vivid
examples: If having a specific physical feature – such as black skin, or a short
stature, or a hooked nose, or a disposition to obesity, or to shyness, or some-
thing similar – is coupled (at least statistically) with significant disadvan-
tages in a society, then having one of these features might predispose its pos-
sessor to psychological problems, such as depression, that we do in fact con-
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187 These positive deviations appear to be primarily (or even exclusively) mental in
kind. But considering the speed of development of today’s neurosciences, it is not
too far fetched to ask how long it might take until we learn to what extent these
deviations in talent were also deviations in brain functioning from the species-
typical standard.

188 For the ongoing debate between “naturalists” and “normativists” in the struggle
over an adequate concept of disease cf. n. 175 above.



sider psychic disorders or even diseases. In this case, preventing or treating
the psychological disease would mean altering a healthy physical trait, thus
crossing our boundary between treatments and enhancements detailed
above.

This may not be a difficult problem, as long as we have the informed con-
sent of the person involved. What is important, one might say, is not the
immediate target of the medical intervention, but, rather, its final goal. If
that is a disease, then nothing stands in the way of intervening with some
physical or mental feature which, in itself, does not exhibit the symptoms of
the disease, but which causes them.

However, it is not at all clear whether we should consider all of the above
mentioned potential interventions to be enhancements, let alone cures. In
fact, such interventions can potentially be either, viz. in terms of the rela-
tionship to certain societal norms which may denigrate certain features such
as those mentioned above, thus making the bearer of such a feature in some
way socially disadvantaged. However, we would label such societal norms as
prejudices, and we would not want to endorse them by establishing medical
services which, in a certain sense, comply with those norms. That raises the
problem of medicine’s complicity with undesirable social norms. For com-
plying with those is exactly the symbolic meaning such a medical interven-
tion would exhibit. Take, for illustrative purposes, the example of genetically
modifying one’s skin colour, or rather the future skin colour of an embryo in
vitro. Such a measure might well become possible in the foreseeable future. If
one did that for the sole reason that in one’s society one’s natural skin colour
is bound to convey significant disadvantages, then one is tacitly endorsing a
set of unpalatable, racist social norms. Such consequences should not, of
course, be part of proper medical practice.

On the other hand, given the social norms as they are, the impending
threat of harmful psychological consequences, like depression, might be very
real and thus presenting a solid case for medical prevention or treatment. As
far as justice is concerned, it is quite unclear whether (or to what extent) we
can legitimately burden an individual with the cost of fighting social preju-
dices by not acknowledging her very real, individual problem as one that
should be treated. Of course, the same ambiguity holds the other way
around. To what extent (if at all) are we entitled to help individuals whilst at
the same time reinforcing an undesirable social situation which is the very
cause of them demanding that help and may lead to many others facing sim-
ilar individual difficulties in the future.

Still, one may deny that this is a real problem. Interventions that raise the
question of complicity with dubious social norms, one can argue, are still a
rather long way from becoming reality due to the current rate of progress in
scientific discovery.189 That aside, altering healthy physical or mental features
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189 Even though we are in fact not convinced at all that this is so.



in order to fight a disease caused by one of them and surfacing elsewhere in
the respective human organism is simply and only a matter of the personal
freedom of the (informed and consenting) individual.

But things are not always as clear cut as in the case of reshaping one’s
nose. Take the newly debated phenomenon of “amputees by choice”: the so-
called “body integrity identity disorder” (BIID), a rather unusual but never-
theless by no means extremely rare mental (and neurological) disposition
urging those who have it to demand amputations of healthy limbs, or inter-
ventions like the severing of the spinal cord because they desire to be para-
plegic (cf. Bayne and Levy 2005). Quite a few of these people face serious
problems of depression, sometimes grave risks of suicide, if their request is
constantly denied. Should this type of an amputation be considered treat-
ment (or prevention) of a mental disease?190 That would certainly strain our
normal conception of treatment. Should it be called an enhancement (of
mental features and qualities)? This, too, would somewhat strain the respec-
tive concept. The answer is not at all clear. Nor is it clear whether, in cases of
serious risk of suicide, such an amputation should be included into the
realm of proper medicine or not: as an intervention into the psyche through
a surgical intervening into the body.

In the not so distant future, highly efficient strategies to correct severe
deficits of psycho-social capabilities by intervening into the neural texture of
the brain will probably be available. If such deficits, for instance an uncon-
trollable and reckless aggressiveness, are, by acknowledged diagnostic crite-
ria, identifiable as manifest sociopathies, they might be integrated into the
sphere of diseases, thus becoming legitimate objects for treatment. With
respect to our “normal functioning” model of disease, that raises the ques-
tion of whether or not there are criteria of a species-typical normality of
such character traits as aggressiveness, in terms of positively compensating
opposite traits (such as moral sensitivity, empathy and the like). This seems
doubtful. It is difficult to see how the concept of a species-typical normality
could be applied to human traits that are, in principle, of a limitless range.
Take “moral sensitivity” as one example. Intellectual capacity (which might
be significantly enhanceable in the foreseeable future) is another. Or take
artistic talent or the ability to exhibit a socially graceful attitude in commu-
nicating with other people. It is hard to see what a theoretical account of
species-typical functioning with respect to these “psycho-social” or intellec-
tual capacities would look like.

But even if we managed to come to an agreement about where to draw
the lower and upper limits of normality in such capacities, the species-typi-
cal-functions account would still face problems of justice: the exclusion of
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190 Bayne and Levy (2005) report two such amputations in 1997 by a Scottish sur-
geon named Robert Smith. The amputees’ personal (psychic) lives are reported to
have significantly improved after the operations.



some individuals from beneficial medical services on grounds that may
become dubious in certain individual cases. Manifestations of undesired
traits in a person can be the results of some species-typical malfunctioning
(medically speaking), but such behaviour can also have other causes not
plausibly characterised as functional deficits. Norman Fost and David Allen,
more than ten years ago, came up with the following widely discussed exam-
ple:

Johnny is a short eleven-year old boy with a documented growth hormone deficiency
resulting from a brain tumor. His parents are of average height. His predicted adult
height without growth hormone treatment is approximately 160 cm (5 feet 3 inches).
Billy is a short eleven-year-old boy with normal growth hormone-secretion [...].
However, his parents are extremely short, and (without additional growth hormone
treatment) he has a predicted adult height of 160 cm. (Allen and Fost 1990:16)

Obviously it would not be easy to justify, why the undesired outcome in
adult height for Johnny should be medically treated because it is the result of
a deficiency in species-typical organic function, while treatment for Billy
should not be granted because his condition cannot properly be labeled as
malfunctioning of a species-typical physical capacity. On the contrary, seen
from the individual’s perspective, these criteria of line-drawing seem arbi-
trary and, therefore, unjust. Why should we, one might ask, be more con-
cerned with the physiological cause of a particular condition than with the
individual suffering originating from that condition?

It is not difficult to come up with examples in the field of psychic capacities.
If, for instance, a boy is unable to concentrate in school for some disorder
affecting the metabolism in his brain, then, on the species-typical account, we
would have to acknowledge this as a malfunction deserving of medical treat-
ment. But we would probably have to deny such acknowledgement if the same
kind of inability to concentrate had its origin in certain omissions of early
childhood education which the parents of the boy may be guilty of.

Two obviously real cases of that type are cited by Buchanan et al.:

(1) An adult patient with a history of bipolar disorder had been stabilized on
lithium for some years. He remained shy, however, and was referred to an out-of-
plan group therapy situation, from which he clearly benefited over a period of sev-
eral years. In its original benefit structure, this long-term treatment could not have
been covered by HCHP (Harvard Community Health Plan, a health maintenance
organization serving over 550,000 people in New England). HCHP revised its ben-
efit structure, allowing an ‘extended benefit’ that would cover protracted therapy of
this sort, without extensive copayments, provided the treatment was for a serious
condition. But does treatment for shyness count as treatment of a serious disorder?
The psychiatrist managing the Shy Bipolar’s case believed that the shyness was the
result of the onset of the bipolar disorder; had the disorder not interfered with the
adolescent development of this man, who was normally outgoing before its onset,
he would probably have been more outgoing. Consequently, the therapist rea-
soned, the ‘extended benefit’ should be given. Had the shyness not been ‘diagnosed’
as the result of the bipolar disorder, then even if it were comparably serious, there
would have been no eligibility for an extended benefit. 
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(2) An intelligent, professionally successful, married father of two children sought
treatment because of severe unhappiness associated with marital distress. His wife
suffered from a serious mental illness that made her very difficult to live with. The
‘Unhappy Husband’ was committed to maintaining the marriage. A V code diag-
nosis [‘Conditions not attributable to a mental disorder that are a focus of treat-
ment’ (DSM IIIR:359)] (marital problem) was made. In 26 sessions of psychother-
apy the man was able to clarify some of the pertinent dynamic issues in his mar-
riage, and developed a number of adaptive strategies for lessening his distress. The
26 sessions were highly productive. Unhappy Husband wished that his treatment
would be covered by insurance, but he agreed that he was not suffering from an ill-
ness and that it was fair to expect him to pay. (Buchanan et al. 2000:111; cf. the fur-
ther cases in Daniels 1996:237–241).

Whether or not it was really fair to expect that of the Unhappy Husband
is not clear. True, the psychotherapeutic sessions he had should not, at first
glance, be termed “treatment”, at least not if the label is to be reserved, as we
suggested it should be, for attempts to cure illnesses or disorders defined as
deviations from species-typical functioning. Rather, what the man showed
was a very normal (species-typical) mental reaction to stressful circum-
stances in his life, which he was unable to escape. So what was done with him
looks more like an enhancement of his mental strength that enabled him to
cope with those circumstances, and thus improved his well-being. However,
seen from another possible perspective – the view that the common goal of
medicine is the alleviation of suffering which results from certain physical or
mental states – the exclusion of the “Unhappy Husband” from the basic,
macro-level package of medical care seems arbitrary.

“Hard cases” like these certainly raise questions of justice. What they
demonstrate is that even for the problem of demarcating the sphere of
proper medicine the treatment/enhancement distinction is, to some extent,
imprecise, and, therefore, of only limited worth. But that does not mean that
it is of no worth at all. For beyond the appearance of arbitrariness in some
individual cases, there are the general demands of distributive social justice
that our distinction is supposed to meet and is apt to fulfill. The treat-
ment/enhancement distinction is, primarily, an essential conceptual scheme
under whose main categories we subsume the answers to the questions of
what belongs to the realm of proper medicine and what does not. In addi-
tion, on the factual or material level it is a useful tool to begin the delibera-
tions about what concrete services should be part of the basic package of
care within that realm. However, we must be aware of its limited normative
capacity: i.e. its capacity to draw a line between what is morally obligatory
and what is not. 

The distinction is a value laden tool, as is the concept of disease upon
which it rests. We should not, therefore, misinterpret it as a criterion that
could be established exclusively on empirical grounds and then deliver solu-
tions to all problems of individual justice that might occur by simply apply-
ing scientific (bio- or physiological) means. Materially it cannot be used as
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an automatic and by itself decisive criterion for those problems of justice in
specific individual cases. Rather, it opens an entrance to further debate in
hard cases such as those detailed above. To a large extent, however, it is left to
the individual decision making process within a given society to decide on
which criteria these cases are to be identified in the first place, and according
to which principles they should subsequently be resolved.

The important point about this process is that the democratic institu-
tions, which have the competence to resolve these questions, have great deal
of autonomy and a wide range of options open to them in developing their
respective solutions. On the abstract level of legal norms, this refers prima-
rily to the public policy process and to legislature and, on the concrete level
of clarifying specific individual cases, to the judicature. Of course, the actual
process of finding or drawing a line between normality and pathology in
concrete cases and for concrete diseases is often significantly more compli-
cated than is expounded by this description. This has to do with the fact that
the treatment/enhancement dichotomy we have used so far is somewhat of
an idealised abstraction. Both these concepts denote broad classes of activi-
ties, which might, in concrete cases, fall under the category of either treat-
ment or enhancement to varying degrees. Thus, there will be certain cases
which involve both treatment and enhancement of the individual in ques-
tion. So rather than being a clear-cut distinction, the above dichotomy
marks the conceptual endpoints of a wide continuum. Of course, there are
plenty of clear-cut examples of treatment as well as of enhancements that we
could cite. However, in between there is an unlimited range of activities that
only partially fulfill the criteria of treatment or enhancement or may occupy
a grey area in between. This general ambiguity could not possibly be handled
by legislators and lawyers alone. So besides the legislature and the judiciary,
there are other institutions involved as well that have a specific say in the
process of defining these types of intervention and in drawing lines of
demarcation between them. In particular, medical associations and physi-
cians’ organisations often develop guidelines for diagnostic criteria for par-
ticularly difficult or ambiguous cases. Similarly, the scientific medical com-
munity in general constantly contributes to the process of developing and
sharpening such criteria. Finally, individual clinical practitioners are directly
involved in deciding whether to treat a particular condition or not. And in so
doing, the individual physician remains under the potential control of legal
courts in reviewing his or her decision. All of these institutions and persons
exert their own discretionary power within certain limits that are established
and shaped by legal norms, in a complex process of defining treatment or
prevention, on the one hand, from enhancement on the other.

Whatever the solutions adopted in individual cases might be, they will
inevitably and legitimately be influenced by cultural, historical and, above
all, economic factors. Of course, now and then this is bound to lead to indi-
vidual decisions that will appear hopelessly arbitrary. (The growth-defi-

6.3 Problems of Delineating the “Proper Limits of Medicine” by Employing… 311



ciency case of Johnny and Billy described above is an example.) But this is an
unavoidable consequence of the discretionary power which is in an essential
element of democratic structures. What may seem arbitrary in the individ-
ual case is nevertheless jusitifiable under the abstract limits to individual
claims on health-services that are legitimately set up by the respective demo-
cratic processes and authorities. Whether, and to what extent, society or leg-
islation should entrust the individual physician with certain discretionary
powers to deviate, in exceptional cases, from the regular treatment/enhance-
ment scheme and consider a medical service “treatment,” even though it
would not be accepted as such on the macro-level of public health, is another
matter. It might be handled differently by different societies. In general, the
scrutiny and perhaps revision of such individual deviations will remain the
task of competent legal courts.191

6.4 Problems of the Treatment/Enhancement Distinction for
an Ethic of Self-disposition (viz. Self-improvement)

Instead of “self-disposition” or “self-improvement”, the object of our fol-
lowing inquiry might even, and more poignantly, be labeled “self-creation.”
The latter term was introduced by Jonathan Glover almost twenty years ago
for similar purposes as characterise the present context and to illustrate the
core conception of a particular way of dealing with one’s own embodied
self. Its meaning Glover defined as “consciously shaping our own character-
istics” (Glover 1988:131192). If we relate that more specifically to mental
capacities, the term graphically captures an important idea behind, and a
primary feature of, such a way of self-enhancement. The idea that some-
body might deliberately assume responsibility for a development of her
own character going far beyond what “nature and nurture” have endowed
her with. So we will keep the term, as it were, within conceptual and nor-
mative reach.
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191 A recent decision by the German Constitutional Court (Dec. 6th 2006) may illus-
trate this point. It ruled that a patient dying from an incurable illness, with no
more recognised treatment options available, had a claim to a treatment of last
resort that he strongly believed in and thus profited from mentally, even though it
was deemed futile and useless by established medical standards. Social security,
the court says, must provide financial funds even for treatments of that type of
last resort with only psychological, but no physiological, effects, if there was no
alternative offered by conventional medicine. The decision was criticised and
rejected by the majority of commentators on grounds that its guiding principle
could not be generalised, for it would be impossible to finance such a generous
extension of the scope of proper medicine as a social system (cf. Francke and Hart
2006).

192 The general notion of a person “creating” or “choosing” his or her own character
is, of course, much older in the philosophical literature; cf. Aristotle, Nico-
machean Ethics, Book III, Para. 7.



First of all, however, we need to draw another basic and fairly obvious dis-
tinction with regard to possible normative problems of an individual self-
enhancement. This distinction is between:

– problems of enhancing one’s own physical or psychic traits, and the
– problems of enhancing such traits in others.

The second point relates mainly, but not exclusively, to persons or human
beings who are not in a position to give informed consent to medical proce-
dures. This distinction obviously bears considerable normative weight. We
will try to identify and deal with the major moral and legal problems in both
areas.

A further clarification and specification appears to be useful. Conceptu-
ally, as well as normatively, it does not seem quite accurate to discuss the
problems of enhancing somebody else’s psychic features under the heading
of “self-improvement” (or “self-creation”). Certainly, such interventions
raise questions of enhancing a human “self”. However, it is not the
enhancer’s own self. This fact causes difficult problems of its own. Conse-
quently, we will deal with the issues arising from this constellation separately
(see Section 6.4.2, infra).

6.4.1 Enhancing One’s Own Traits: Preliminary Remarks and
Basic Distinctions

1. The questions surfacing here appear right from the outset to be more dif-
ficult than those of the treatment-enhancement distinction discussed in the
preceding sections. For, in this instance, the competence of the legislature
and other democratic institutions to distinguish “robustly” along broad cri-
teria, insensitive to particularities of individual cases, is not in place. Here,
we are dealing not with a just allocation of scarce resources in a society, but
with the moral, and perhaps legal, limits of self-disposition in individual
cases. The normative questions, therefore, need to be clarified from top to
bottom. They cannot be decided under criteria of distributive justice as the
problems they raise do not belong to that domain.

To begin with, however, we want to continue to adhere to the treatment-
enhancement distinction as a useful analytical tool that can again offer us a
prima facie normative orientation. It should be noted, though, that beyond
this prima facie perspective, we do not want to argue that the distinction
maps exactly onto the boundary between what is individually permissible
and what is not. Nor does it, as we have pointed out, provide the legislature,
or other decision-makers in that field, with an exact tool by which to decide
which measures (perhaps even certain enhancements) to include in the
proper limits of health care, and which measures (perhaps even certain treat-
ments) to exclude from it.

Recalling this premise and its limits, one gets the immediate impression
that, for our present analytic purpose, the potential function of our distinc-
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tion differs from the role it played in our macro-level analysis of medicine as
a social system. Above all, this is for the reason that any person of sound
mind may, in principle, do to and with herself what she wishes, as long as she
does not harm others in so doing, and as long as she knows what she does or
what she consents to. Thus, whether such an intervention is to be called
treatment or enhancement does not seem to matter very much to the nor-
mative question of whether it is permissible. Rather, this question seems, on
first inspection, to simply belong to the realm of personal liberty rather than
being a matter of particular ethical concern.

2. However, a closer look reveals at least three important restrictions to that
(somewhat rash) assumption:

(1) The first restriction is probably best envisaged by employing the
Kantian notion of (moral) “duties to oneself” that every rational being is
supposed to have (cf. Kant 1907/14 [AA VII]:417–447). Such duties might, if
justifiable, ethically exclude the possibility of enhancing one’s (healthy)
physical or mental traits by massive neurophysiological interventions.193

(2) The second restriction concerns the fact that most legal systems put cer-
tain constraints on the justification of physical intrusions into, or injuries of,
other peoples’ bodies, even if those others have given their informed consent.
In German law, for instance, § >228 of the Criminal Code, prohibits (and
threatens with punishment any person found guilty of) the infliction of phys-
ical harm on another person if the injury inflicted amounts to a “grave affront
to common ethical convictions and rules,” regardless of whether the act was
performed with (informed) consent of the other person .194 Consequently, if a
deep neural intervention into another person’s brain to enhance his or her
mental capabilities (be it by pharmaceutical, surgical, or electro-magnetical
means) is to be considered a grave affront against common ethical convictions,
it may well be legally forbidden and may even be considered a crime.

(3) The third caveat, which must be added, points to the possibility that
an intervention, aiming at a substantial alteration of one’s own features,
which would usually be considered a matter of personal freedom, could very
well have undesired social consequences when established as a common
social practice and applied on a large scale by millions of people. If that were
the case, practices of self-enhancement would possibly transgress the
boundaries of the sphere of personal matters and individual freedom. They
would raise problems of harm to others or to society as a whole.

Now, for all those three types of factual and/or normative circumstances
that impose limits on the personal liberty of self-enhancement, the treat-
ment/enhancement distinction might again prove useful, even indispensable,
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193 One obviously does not have to be a Kantian, or adhere to Kant’s philosophy, to
acknowledge the possibility of moral duties to oneself. However, to investigate
Kant’s conception certainly is a useful way to begin the analysis of the problems.

194 A norm of similar content probably exists in most modern criminal codes.



as an instrument of our normative inquiry. However, now it assumes a role
that appears different from the one it played in our macro-level analysis. Still,
“enhancement” might again be used as a negative boundary concept. Since
the term “enhancement” lacks clarity in many respects, for the purpose of elu-
cidation we ought to look again at its conceptual counterpart, treatment. For
whatever is to be labeled “treatment”, does not seem to raise any specific nor-
mative problems (though it certainly raises conceptual ones). Mass applica-
tions of treatment measures of any kind are, of course, part of our everyday
normality. Their individual permissibility is, in principle, not in doubt,
regardless of whether or not they are counted to the realm of proper medicine
and, therefore, covered by health insurance systems or not. New and specific
problems, it seems, can only arise out of practices of self-disposition over
one’s own body or mind, which cannot be considered treatment.

6.4.1.1 Distinguishing Law and Ethics

Our three caveats above suggest some further basic distinctions for the fol-
lowing deliberations. Most important of all is the distinction between law
and ethics.195 Both these spheres have numerous important features in com-
mon, while at the same time exhibiting just as many, equally important, dif-
ferences. The field of these questions and the respective scholarly debates are
highly complex, and they encompass far more problems than need concern
us here. Hence, we will set most of these aside. What is important for our
purposes, though, is one very basic functional difference between law and
ethics which distinguishes the tasks and goals of legal norms from those of
ethical norms. Doctrines of ethics deal primarily with the problem of clari-
fying and justifying the conditions of “the good deed”. In contrast, law in
general is destined to regulate and secure the widest scope of individual free-
dom of action that is compatible with the same freedom of every other per-
son. Briefly and rather crudely put, ethics clarifies the morally good, whereas
law protects liberty.196 It is one of the consequences of this basic functional
difference that law and ethics have a lot more norms in common that pro-
hibit a certain behaviour (stating so-called negative duties) than they have
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195 We take “ethics”, in accordance with the universally prevalent use of the term (but
differing from the meaning Jürgen Habermas gives it in his book “The Future of
Human Nature” [2001]), to be the doctrine, or rather the various doctrines, of
morals. “Morals”, on the other hand, is the corpus of rules and principles them-
selves that govern the right and/or good human acting.

196 Of course, there is a lot more to be said about the relations and interconnections
between law and ethics. This is particularly true with regard to the normative
content of the respective principles in both fields. Many, or even most, of those
principles are to a large extent alike, equivalent or overlap with each other. That is
why some legal philosophers consider the entire realm of law just a special
instance of the so-called “general practical (i.e. normative) discourse” (cf. Alexy
1983:261). Whether this is plausible or not is of no relevance to our argument
above. For here we are only concerned with the most prominent functional differ-
ence between law and ethics, not with their normative overlaps or similarities.



common norms that require a certain behaviour (stating positive duties)
since intervening into the protected freedom of another person without an
accepted justification (i.e. to violate a negative duty) is usually not only
legally forbidden, but also morally reprehensible. On the other hand, it is
very often morally, but in principle not legally required, to positively assist
others.197 To negligently fail to fulfill such a positive duty may be morally
objectionable but normally it does not violate the protected freedom of the
person needing that assistance. Thus, it usually does not constitute a viola-
tion of his or her legal rights.

These few remarks may suffice to point out the necessity of a clear dis-
tinction between law and ethics for the following analysis. Somebody pur-
suing nothing else but an enhancement of his or her mental capacities usu-
ally does not (directly) encroach upon other people’s protected liberty.
Therefore, the rules of law, prima facie, do not seem to apply to such
behaviour. Of course, the boundaries of the sphere of possible legal prohi-
bitions may be transgressed if something like a mass phenomenon of indi-
vidual enhancements begins to produce unwanted consequences for soci-
ety as a whole (cf. our third caveat above). However, a contradiction to cer-
tain moral principles may even be found in an individual case of such
behaviour (cf. our first caveat above). A clearer distinction between legal
and ethical considerations seems to be in place here than was the case for
our previous reflections on the proper limits of medicine as a social sys-
tem. This should enable us to better understand these normative interrela-
tions and differences.

6.4.1.2 “One-party” and “Two-party” Cases

A further principled distinction is connected with our second caveat above.
The distinction is between

– an enhancement carried out directly and personally by and on oneself,
– and an enhancement carried out with the help of, or even exclusively by,

another person, usually a physician. This might be labeled “mediated
enhancement”.
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197 This general principle is subject to important exceptions. They are based prima-
rily on three legal (sub)principles: First, on duties of solidarity that are necessary
to keep up fundamental social institutions (for instance, duties of parents to assist
and positively protect their children); Second, on a legal duty of (minimal) soli-
darity between all citizens in cases of acute emergency, justified only by their
common status as members of one and the same legal community, amounting to
a kind of mutual social insurance policy to the advantage of everyone; Third, on a
kind of extension of the prohibition of harm into the sphere of positive obliga-
tions to rescue or to assist. This holds only for specific cases: If one harms another
person without justification, he or she is legally obliged to prevent further harm
that could possibly develop from the former. This obligation encompasses any
assistance that appears necessary to save the harmed other (provided it is not
beyond a (very wide) scope of reasonable proportionality).



For the sake of convenience and brevity, we will henceforth distinguish
these two types as the “one-party case” and the “two-party case”.198 This
distinction is of particular importance for the law for the following reason.
A person may, in principle, avail herself of the help of others for almost any
form of dealing with her own goods, including their destruction. As far as
that competence refers to material goods (property) alone, there is no legal
problem involved and no legitimate cause for the law to intervene. How-
ever, when non-material goods, like life and physical integrity, become
involved, we are posed with a different and more difficult set of questions.
At least as far as one’s life is concerned, the above principle does not apply
at all. Most legal systems contain a prohibition of what is usually called
“killing on demand”.199 As far as bodily integrity is concerned, the afore-
mentioned principle applies only with specific limitations. Therefore, the
legal liberty of a person to do as she wishes with her own life and body
(one-party case) reaches considerably further than her ability to seek the
assistance of others in similar such activities. From the perspective of those
others participants, their legal permission to assist her on request (two-
party cases) is limited to the same extent. To inflict bodily harm on oneself
may in some (perhaps even most) cases be morally objectionable. For the
law, however, it is, in principle, of no interest. In particular the criminal law
of a liberal constitutional order is not a legitimate tool with which to inter-
fere in such matters.200 However, as soon as one involves another person in
one’s self-harming, one assigns the role of a proxy harmer to the other in
such an undertaking. This converts the whole process into a social interac-
tion. And in that type of event the law, even the criminal law, takes a legiti-
mate interest. Applying this to acts of self-destruction of one’s life, may
serve to clarify this distinction. Committing, or attempting to commit, sui-
cide is not subject to legal prohibition in most countries with a liberal con-
stitutional order. However, in almost all of those it is illegal to seek the
assistance of others for the purpose of having one’s life ended “on
demand”.201 The normative reason for the prohibition is twofold. On the
one hand, the law attempts to protect persons seeking to end their own life
against themselves. In so doing, the law presumes a better understanding
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198 Following Feinberg (1986:100).
199 This prohibition, like practically any other legal prohibition, is, of course, subject

to specific exceptions in exceptionally justifying circumstances, like, for instance,
necessity (the circumstances of the better-known exception of self-defence hardly
being imaginable in cases of killing on demand).

200 Apart from the limited primary, freedom-protecting function of the criminal law,
one of the further reasons for this is the following. Persons that inflict harm on
themselves, impose at the same time a kind of natural punishment (poena natu-
ralis) on themselves. An additional legal punishment would, therefore, exceed the
limits of proportionality, and be unjust.

201 To be sure, that legal threat is not usually aimed at the death-seeking person but at
the proxy-killer. 



of the individual’s own “true” and long-term interests (an attitude usually
referred to as “soft paternalism”; cf. Dworkin 1971:120). On the other
hand, it is the aim of the law to protect a fundamental social norm: the in-
principle prohibition of (at least actively) killing others.202 The latter rea-
son accounts for the fact that in most legal systems the prohibition of
killing on demand remains in force even if there are no legitimate grounds
for presuming the death-seeking person to be in need of a (soft-paternalis-
tic) protection against herself, viz in cases where her death-wish is based
on well-considered and understandable reasons.203

Even in cases of a free decision to harm only one’s body, most legal sys-
tems differentiate between one-party cases and two-party cases. For fairly
obvious reasons, this distinction cannot be as stringent as that between sui-
cide and killing on demand. Inflicting physical injury on another person
with that person’s free and informed consent certainly cannot be com-
pletely outlawed if the notion of personal autonomy is to be assigned any
value at all. In most states, the criminal law prohibits a consent-based injur-
ing of others only if the physical harm involved reaches a certain degree of
seriousness and irrevocability that amounts to the level of a “grave affront
to common ethical convictions” as signified by the above quoted formula of
the German criminal law. In addition, some legal systems extend the threat
of punishment to the infliction of physical injuries destined to serve a fur-
ther illegal purpose, for instance defrauding an insurance company, or
cheating in competitive sports through the use of performance enhancing
drugs.

For the discussion at hand, this has an obvious significance. If certain
types of mental enhancements are considered sufficiently grave and harmful
intrusions into the body (i.e. the brain) or are undertaken for the purpose of
entering into fraudulent activity, they might still be tolerated by the law if a
person performs them herself and. without the assistance of others.204 How-
ever, similar activities may well be legally prohibited if a physician performs
them on one of his patients (or customers), even with that person’s informed
consent.205
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202 The “in principle”, of course, points to the fact that even this fundamental norm is
subject to certain exceptions in specific justifying circumstances (like, for exam-
ple, self-defence).

203 The possibility of an exceptional justification for euthanasia in cases like these
poses a different question, which is notoriously answered differently in different
legal systems.

204 The said fraudulent purposes themselves, of course, remain illegal and punishable
on other normative grounds than those protecting physical integrity.

205 It is difficult to formulate a sufficiently selective criterion to distinguish all cases
of immediate self-harming from all cases of consent-based harming of others.
Still, the typical cases of these two types can be distinguished fairly well and the
difficulty of drawing decisive conceptual demarcation lines in difficult individual
cases, is, so to speak, the law’s daily business. For our present purposes we may
ignore this particular difficulty.



This distinction between self-harming and consent-based harming of
others has some signi ficance for ethical deliberations too. In this case, how-
ever, its role is less pronounced than in law. First, self-performed enhance-
ments that do not concern the law may still be objectionable from a moral
point of view. In this instance, the distinction between one-party cases and
two-party cases lacks decisive ethical significance. Second, exactly for this
reason, any cooperation of another party with the self-harmer (regardless of
whether it has grave consequences or not) may well be considered immoral
as well. It would be ethically wrong irrespective of law’s tolerance in the par-
ticular case.

6.4.1.3 Issues of Concern

This should suffice to set the basic conceptual stage for the following investi-
gations. Let us begin with a list of the most important issues at hand. We will
engage with the more or less obvious concerns that accompany the prospect
of a widespread use of freely available methods of intervention into the CNS
for enhancement purposes. We will attempt to clarify the normative founda-
tions, implications, and the limits of those concerns, keeping in mind our
preliminary remarks and the several distinctions we have developed above.
Those principle concerns referred to above are the following:

– Safety: in particular the risk of unforeseeable side effects or harmful long-
term consequences. Closely affiliated with this issue is the problem of
informed consent in circumstances where the possible consequences of an
intervention remain uncertain.

– Linked with the informed-consent issue are matters concerning the
autonomy and authenticity of self-related decisions. Do measures of men-
tal self-enhancements contain a particular risk of impairing or even
destroying one’s autonomy and one’s authentic self by having it altered
substantially? Or, presuming the scenario of a widespread use of
enhancement techniques, would they go along with a risk of self-estrange-
ment of large numbers of people?

– Enhancement as an artificial corruption of and, therefore, a threat to the
true nature of human beings.

– Enhancement as corruption of the goals, i.e. the mental improvements,
themselves that are supposed to be achieved by employing enhancement
measures, if such measures become a common social practice.

– Large-scale medicalisation of heretofore normal variants of human behav-
iour.

– Problems of social justice. If supposedly expensive enhancement-tech-
niques become available only to wealthy people, the effect could be a sig-
nificant distortion in the rules and premises of fair competition in our
societies, leading to far greater differences in the distribution of wealth,
social status, and fulfillment in life.
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Of course, not all of these matters are of equal normative weight. Fur-
thermore, many of them are intertwined with one another or overlap in var-
ious respects. We will keep an “analytic eye” on these interrelations too.

6.4.2 Safety Concerns

6.4.2.1 Side Effects

Effective medical drugs have side effects. At least, such side effects can never be
excluded with complete certainty. They may range from mere inconveniences
to grave disabilities or even death. This seems to be an almost universally con-
firmed empirical fact of pharmacology. This is equally true of psychiatric
drugs (Stahl 2000; Davis et al. 2002; Barondes 2003:72). These may even pro-
duce peculiar risks that drugs designed for the treatment of physical disorders
do not feature206, as any effective intervention into a persons brain, by such a
drug, may not only change that person’s mental state, but also his or her future
behaviour. This may in some, if very rare, cases have grave, unwanted conse-
quences. The phenomenon may occur if and when the drug-metabolising
functions of the consumer deviate significantly from those of the average
human being (Barondes 2003:132–134). Several years ago, this sort of risk was
illustrated by a landmark legal case in the United States. A federal court in
Cheyenne (Wyoming) ordered the pharmaceutical company GlaxoSmithK-
line to pay $ 6.4 million damages to compensate the relatives of a sixty year old
man named Donald Schell. After having taken paroxetine (Paxil®), a selective
serotonin reuptake inhibitor (SSRI) marketed by the company, Schell had
reacted in an unexpected and shocking way. He had been prescribed the drug
by his doctor for depression. However, after taking just two of the pills, Schell
killed his wife, his daughter, his granddaughter, and finally himself. During the
court case in 2001, psychiatric experts confirmed the sufficiently high proba-
bility of a causal link between the intake of the drug and those killings. Other
SSRIs, not only paroxetine, may lead to similar reactions.207

However, extreme and tragic cases like this provide no good reason for
complete prohibition of strong psychotropic drugs like paroxetine as a failure
to treat severe forms of depression, which in many cases can be effectively alle-
viated with SSRIs, would create grave risks to the personal and the professional
life of a patient. In addition to the risks of self-harm, criminal behaviour
towards other persons is a potential side effect of failing to treat depression
adequately. Such risks result from the depression itself. Thus, the failure to
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206 It must be emphasised here that the eminent progress of the neurosciences in the
last decades has significantly blurred the dividing line between physical and men-
tal disorders. As the latest edition of the American “Diagnostic and Statistical
Manual of Mental Disorders” (DSM IV) aptly points out: “A compelling literature
documents that there is much ‘physical’ in ‘mental’ disorders. [...] The concept of
mental disorders, like many other concepts in medicine, lacks a consistent opera-
tional definition that covers all situations.” (quoted in Barondes 2003:90–91).

207 The case and the outcome of the litigation in Barondes 2003:135–136.



treat this depression with appropriate psychiatric drugs can substantiate liabil-
ity for any such behavioural side effects. A general ban on such drugs, there-
fore, is simply not an acceptable solution for the problem of their side effects.

Many of the new psychiatric drugs produce (on average) significantly
fewer undesired side effects than most of the traditional drugs with similar
therapeutic functions (Barondes 2003:17–59). This is true for antipsychotics
as well as for antidepressants. Unfortunately, this positive development is
subject to two important limitations. First, most cases are still characterised
by a profound uncertainty about undesired long-term consequences. Second,
in exceptional cases, like the Schell case in Wyoming, some of the side effects
that have been observed are extremely severe for the very reason that effi-
cient psychotropic drugs may always profoundly change behavioural dispo-
sitions too. Sometimes such a dispositional change leads to self-destructive
behaviour. Recent studies have shown that the antidepressant fluoxetine
(Prozac®), also an SSRI, when given to children or adolescents under 18,
causes a serious increase in suicidal tendencies in around 2% of the cases.
“Taking antidepressants may increase suicidal thoughts and actions in about
1 in 50 people aged 18 years or younger.”208 Adults may also face a greater
risk of suicide when treated with the drug. 

Several recent scientific publications report the possibility of an increased risk for
suicidal behavior in adults who are being treated with antidepressant medications.
> [...] FDA is highlighting that adults being treated with antidepressant medica-
tion, particularly those being treated for depression, should be watched closely for
worsening of depression and for increased suicidal thinking or behavior.209

It is not only pharmacologic interventions into the brain that cause risks
of unwanted and grave side effects. The newly developed method of deep
brain stimulation (DBS), with electrodes being implanted into the thalamus
in order to control movement disorders (for instance Parkinson’s disease),
obsessive compulsive disorders and epilepsy, may produce similar risks (cf.
Theodore and Fisher 2004). Finally, it is not only immediate physical or psy-
chic harm that may result from psychotropic interventions. Some of them, if
used over extended periods of time, may be connected with a considerable
risk of addiction.210

The problem of how to deal appropriately with side effects of drugs or
other therapeutic means is, of course, a general one in medicine.211 To cope
with such issues, a rich body of medical-ethical rules has been developed.
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208 U.S. Food and Drug Administration (FDA) Alert 7/2005. “FDA has approved flu-
oxetine for treating children who have depression or obsessive-compulsive disor-
der.” (http://www.fda.gov/cder/drug/infopage/paroxetine/default.htm, accessed on
10th January, 2007).

209 Ibid.
210 Cf. Foster (2003).
211 Apart from the said behaviour-specific changes of dispositions that might specif-

ically originate from “men tal interventions”.



The most important of them are designed to protect research-subjects in the
developmental phase and patients in the subsequent application of the
respective measures. In most technically advanced states, these rules are also
enforced as legal statutes. If they are cautiously observed during the process
of development and marketing of a new drug, they produce an important
justifying effect for the individual physician who subsequently uses or pre-
scribes them. If he gives such a drug to an informed and consenting patient,
he acts within a legitimising framework that jurists aptly label “permissible
risk”. This means roughly the following. If a new drug passes the manifold
procedures of preclinical testing and clinical trials, and is then approved for
marketing and use, according to the relevant legal provisions, responsibility
for the risks of its possible side effects is taken over by society. An individual
physician, therefore, does not neglect her duty of care towards the safety of
her patients, even if, in exceptional cases, her prescription of the drug leads
to such catastrophic consequences as in the above mentioned case in
Wyoming. Those consequences now belong to the accepted, though poten-
tially dangerous, normality of social life (or rather of its medical part). If in
rare individual cases, one of these tolerated dangers materialises into an
unwanted, serious harm, responsibility is not assigned to the physician.
Instead, this harm is treated as a misfortune. Neither under criminal law, nor
under civil law, is the physician liable to legal measures for the results of his
behaviour.212 He may have been clearly aware of the risks of such rare side
effects, and therefore also the possibility of causing grave harm. However,
that did not affect his legal permission to act as he did, provided, of course,
that the patient was sufficiently informed about that risk in advance.213
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212 That does not, of course, mean that the physician had a permission to bring about
those catastrophic con sequences. It means only that she had permission to take cer-
tain risks. This leads, as it were, to her being legally “distanced” from the unwanted
(and in themselves still prohibited) results of her acting. (Compare the case of a car
driver who carefully observes all traffic rules, but still unavoidably kills a child that
unforeseeably runs in front of his car. Normatively, no responsibility for the killing
is assigned to the driver. However, he certainly had no permission to kill the child.
One may, therefore, correctly say that he acted permissibly, and thereby killed some-
one. One may not say, though, that he had permission to kill someone.)

213 To complete this statement with a look at the subjective side of such acts under
“permissible risk”, let us employ a somewhat remote scenario. The permission of
the physician to act as described would not be altered if she, at the same time,
clandestinely (and perversely) hoped for such a catastrophic outcome, i.e. if she
acted with the wicked intention to take the (however minimal) chance to gravely
harm someone. Such an intention would certainly prove the physician’s character
to be despicable. It might also suffice to turn the act itself into a morally reprehen-
sible one (this being doubtful and much disputed in ethics). However, it would
certainly not in the least effect the legal permissibility of the act. This is for the
simple fact that the legality of this act is based on purely objective grounds and,
hence, is not alterable by any accompanying subjective attitude or intent of the
perpetrator. In short: if the physician is legally allowed to act as she does, she may
act with whatever intent she may happen to have.



All of this holds, in principle, for any of the legally approved and
licensed medical drugs and products. Thus, the fact that the problem of
unwanted side effects surfaces also in the special areas of psychopharma-
cology or of other interventions into the CNS does not confront us with
questions of any specific novelty. Therefore, we do not need to deal in
great detail with the normative rules governing the handling of those
problems. In addition to the general legal norms already in force, we see
no plausible argument for a proposal of new and specific laws in order to
control the risks of side effects of psychotropic substances for therapeutic
purposes.

6.4.2.2 Informed Consent in Cases of Enhancement

If such psychotropic drugs and measures are not used for treatment, but
for enhancement purposes, some important peculiarities arise. In prin-
ciple, society, and in particular the law, accepts the (statistically calcula-
ble) risks of harmful side effects of drugs only in cases where a regulated
process of weighing those risks with the demonstrable benefits of the
respective drug has yielded the rational conviction that its use is an eth-
ically responsible and, therefore, reasonable practice. To clarify and ver-
ify this risk-benefit ratio is what the legally regulated procedures of test-
ing and licensing drugs are designed for. Normally, the benefit side of
this calculation derives its particular force exclusively from the value of
the respective drug for the treatment of diseases. Only that value
accounts for the justified acceptance of even serious risks as generally
“permitted”.

By far less clear is the question whether the same sort of permission of
the risk of side effects tied to certain drugs also applies to their use for the
purpose of enhancement. Society as a whole certainly does not take over
any risk of side effects that results from behaviour serving only the end of
individual pleasures or idiosyncracy. Individuals acting for these pur-
poses must take responsibility for the associated risks exclusively them-
selves. In such cases, three related forms of individual responsibility may
be distinguished. The significant risks resulting from such idiosyncratic
acts are:

– either straightforwardly prohibited if they are imposed on non-consent-
ing others;

– or exclusively a matter of the individual actor where he imposes them
only on himself (one-party cases);

– or, finally, tolerated within the previously outlined limits of the justifying
power of informed consent if they are imposed on somebody else with
his or her informed consent and if they will not foreseeably cause severe
physical harm to, or a risk of death for, the consenting person as this
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would make the respective action a “grave affront to common ethical con-
victions” (two-party cases).214

Mere enhancement uses of drugs obviously belong to the category of per-
sonal idiosyncrasies, rather than to the range of generally accepted physical
or psychological necessities like treatment of diseases.215 They have their
grounds in specific preferences of the individual. Their utility in a rational
risk-benefit calculation has no more weight than any other personal desire.
In this respect, it is comparable to non-essential cosmetic surgery.216 The
risk-utility ratio that accounted for the official approval of the drug as a
potential means of treatment does not, therefore, encompass its use as an
enhancement. Responsibility for the risks of side effects of such an off-label
use are not taken over by society. If, in rare cases, they lead to catastrophic
consequences, these are not considered a misfortune, but something which
the participating individual(s) must in some way take or share responsibility
for.

This does not mean that such purely enhancing applications of psy-
chotropic substances are legally prohibited. Neither does it mean that in the
risk-benefit ratio there is no considerable counterpart to the risks anymore.
For, in this type of case, the benefit at stake is the autonomy of the individual
actors, their rights and liberties to self-disposition of their bodies and their
behaviour. This certainly bears considerable weight. But the responsibility
for harmful consequences must now be taken over by the participating indi-
viduals themselves.

How this risk is to be assigned among them, according to the circum-
stances of the individual case, is shown in our threefold scheme above. In
one-party cases it falls exclusively on the self-enhancer.217 In two-party cases,
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214 In various respects, a special case would be dangerous sports like boxing or motor
racing. Even when performed according to the respective rules, they not only
endanger the individual performing them but usually others too. Their being per-
mitted, nevertheless, is not only due to the fact that, in societies like ours, they are
enjoyed by a great number of people (i.e. they have considerable social utility) but
also with the fact that they have usually developed over long periods of time
rather than being enacted by any single political decision. They have simply
always “been there” as part of our way of life. One must not underestimate the
justifying power of such historical developments of social normality.

215 Recall our remarks on the vague and sometimes blurred line between treatment
and enhancement, particularly in the field of psychotherapy. We will return to
that problem later.

216 Hence the label “cosmetic neurology,” now widely in use to describe the present
and future practice of neuroenhancements (cf. Chatterjee 2004:968).

217 Without the possibility of having recourse against anybody else. The information
about possible risks on the package or insert of a drug does not normally relate to
the risks of side effects in enhancement contexts. Usually, those will not be sub-
stantially different from potential side effects of treatments. If in rare cases spe-
cific side effects of enhancement uses should occur, the drug company is not
liable for the related harm – except, of course, when the enhancing use was also
suggested on the insert.



it regularly also falls on the enhanced, i.e. the person consenting to the
enhancement. However, if the (foreseeable) resulting harm amounts to
something like a “grave affront to common ethical convictions”, the respon-
sibility switches over to the physician.218 Acts bearing the foreseeable risk of
such consequences are then, of course, prohibited and even punishable. The
informed consent only mitigates, but does not abolish punishment. Accord-
ing to present legal standards, this switch of responsibility only occurs if the
foreseeable consequences consist in grave (usually irreversible) physical
harm. The German Federal Court in criminal law presently demands that it
be a concrete threat to the consenting person’s life.219 Dangers below this
threshold remain solely a personal matter of the informed and consenting
consumer of the drug. 

To illustrate this point: If an officially approved drug sometimes produces
the side effect of serious suicidal inclinations, and if, in a particular case, this
danger materialises in the suicide of a patient, that consequence belongs to
the realm of permissible risk. It is not attributed to the physician. Beside the
informed consent of the patient, there is a second justification for the physi-
cian’s acting: a medical indication. The latter is nothing other than the risk-
benefit ratio that originally lead to the approval of the drug for therapeutic
purposes, applied to a specific individual case.220 Thus, the indication,
together with the consent, lead to the take-over (acceptance) of the suicidal
risk by society. However, if the suicide occurred as a side effect of an
enhancement with exactly the same psychotropic drug, taken in exactly the
dose recommended for treatment purposes, the legal consequences change
remarkably. If the risk of occasional suicides was known in advance, maybe
even listed among the side effects the package insert warned of, the physician
may be guilty of negligent, even reckless homicide.221
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218 This is, as we have pointed out, the limit drawn in German criminal law. However,
other legal orders contain comparable limiting criteria for the justifying power of
informed consent. We should perhaps add that in German law this switch of
responsibility only occurs if the physician knowingly brings about the said grave
consequences. This exclusion of negligent acts on the physician’s side has no good
material grounds, but simply results from the wording of § 228 of the Criminal
Code.

219 In specific areas of medicine, the law provides other, usually narrower, limiting
criteria for consent-based medical procedures, for instance in so-called “living
donations” in transplantation medicine, The reasons for lowering the prohibition
threshold of living donations significantly below life-threatening risks are mani-
fold, reaching beyond “soft paternalistic” motives into the sphere of protected
public interests. Cf. Merkel (2005).

220 More precisely, the medical indication as the result of the official risk-benefit ratio
of the drug encompasses the weighing principles that in law (and also in most
ethical theories) regulate so-called states of necessity and the permitted rescuing
behaviour in such a state.

221 Not so, for materially insufficient reasons, in German law (cf. note 208 above).
However, this is the case in other legal orders.



These fundamental principles not only bring forth consequences for a
physician’s possible liability (civil and criminal), they also aggravate his
duties of information to the patient (or, rather, the consumer of a drug). For
now the risk is not being taken over by society any longer, but must be shared
among the individual participants along the lines we have sketched. If the
doctor prescribes a drug solely for enhancement purposes he must inform
the patient (consumer) to a considerably larger extent than in treatment
contexts about any risk of unwanted side effects if he wants the responsibil-
ity for the potential risks involved in taking the drug to remain exclusively
with the consumer.222 Usually, the notion of informed consent is thought of
as containing three basic elements and some detailing specifications (cf.
Beauchamp and Childress 2001:80):

– Preconditions on the side of the consenting party. This has two elements:
(1) competence to understand and decide, and (2) freedom of decision.

– Information elements, mainly on the side of the medical doctor to (1) dis-
close material information, (2) to recommend a therapeutic plan, and (3)
to ensure the understanding of (1) and (2) by the patient.

– consent elements, namely: (1) decisions in favour of a plan, and (2) autho-
risation of the chosen plan by the consumer of the drug.223

In the German civil judicature it has been expressly acknowledged that
for physical enhancements, namely for merely cosmetic surgery, the physi-
cian has considerably extended informational duties, as opposed to cases of
treatment. In 1985, the Higher Regional Court (“Oberlandesgericht”) in
Düsseldorf ruled that a physician, having been urged by a patient to under-
take a medically not indicated surgical intervention on the patient’s genitals,
was liable for damages, even though he had informed the patient of all risks
immediately associated with the intervention as would have been sufficient
had it been a medically necessary procedure. The patient’s desire to have the
operation was, as the doctor had realised, grounded in an idiosyncratic
motive which during the litigation was classified by psychiatric experts as an
“abnormal sexual attitude”. The court stated that in cases like this, in which
any type of medical necessity is completely lacking, the doctor is not only
obligated to inform the patient of the risks directly associated with the sur-
gery, but also to obtain the expertise of a psychologist or a psychiatrist on the
risk of future psychic harms that might result from the intervention and to
inform the patient of that risk as well.224
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222 Again, only within limits set by the “grave affronts to common ethical convictions”
standard. Beyond those limits, even the most extended information and the subse-
quent free consent do not save him from (perhaps even criminal) liability.

223 Legal requirements of valid informed consent usually concentrate mainly on the
second basic (“infor mation”) element in our list, sometimes differentiating along
other specifications (cf. for the German Law Lenckner 1989:142), thereby presup-
posing the “preconditions” of the first element.

224 Oberlandesgericht Düsseldorf, Neue Juristische Wochenschrift 1985:684.



Similar considerations may play a role in cases of a medically assisted
doping in sports.225 As far as matters of informed consent are concerned,
purely enhancing applications of psychotropic drugs also belong to this cat-
egory. They also meet with considerably enlarged duties of information on
the side of the physician.

In the framework sketched above, the treatment-enhancement distinc-
tion again plays a decisive normative role. However, in this case, the prob-
lem it raises is quite distinct from the one that engaged us in our attempt to
delineate the limits of proper medicine on the macro-level.226 In that case,
its function was to render a criterion for defining and limiting the obliga-
tion of a society to provide for health care services under the primary
aspect of distributive justice. This entails, as we have pointed out, a
“robust” discretionary power of the state. Singular cases that may appear to
be treated arbitrarily, and thus unfairly, under that criterion do not effect
the justification of such generalising demarcation strategies on the macro-
level.

Here, though, we are dealing with a quite different matter. First, it con-
cerns the just distribution not of a social good (health care services), but of
responsibilities for the risks of grave side effects in individual cases. Second,
it involves the attempt to delineate a zone of absolute prohibition of
enhancement strategies on grounds of the sheer severity of their impending
side effects, the presence of an informed consent by the consumer notwith-
standing. For these questions, we cannot formulate our criterion for the dis-
tinction of treatment and enhancement in that “robust” generalising man-
ner. In this instance, it serves the function of doing justice to individual
cases. Therefore, in each individual case it must be clarified under the
respective particular circumstances, whether or not the medical intervention
is (still) to be considered treatment or (merely) enhancement. No less in
need of clarification is the magnitude of the particular risk of side effects in
each individual case. Finally, the question arises whether the impending side
effects amount to a “grave affront to common ethical convictions”, thus
strictly prohibiting “two-party cases” such as the participation of a physician
or any other assisting person.
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225 German criminal courts tend to judge all (two-party) doping cases in sport to be
cases of unjustified bodily harm (despite the informed consent) – and, therefore,
“grave affronts to common ethical convictions” – on the side of the cooperating
medical (or coaching) personnel, because of the fraudulent aims of doping. This
court opinion is rejected by some legal scholars on grounds of preferable system-
atic arguments: There are no good reasons to include punishment for fraudulent
motives into the purview, i.e. the protective function, of a norm that prohibits
injuring another person’s body.

226 Recall that, for normative reasons, all medically reasonable measures of preven-
tion are included into the sphere of treatment. Their concrete reasonableness
must be based on a majority consensus in the scientific community. For the argu-
ments for this inclusion, see Section 6.3.2 above.



Another important difference to the treatment-enhancement distinction
on the macro-level consists in the fact that, whilst on the macro level a clear-
cut line of demarcation needs to, and can, be drawn, in this instance the
dividing line between treatment and enhancement is less easily definable.
There exists, instead, a sliding scale or continuum of responsibility on which
each individual case will be located. This is particularly true for interven-
tions into “the psyche”, designed to alter mental states. For here, a clear dis-
tinction between treatment and enhancement is even more difficult than for
exclusively physical disorders.227 Take, for instance, the difference between
depression (already considered illness) and melancholic states (still consid-
ered an aspect of normal human emotions). There are no “hard scientific
criteria” for distinguishing the one from the other.

Just as the question “treatment or enhancement” may be a matter of
degree, so is the related question of the responsibility for side effects
assigned to the actor(s) in either one of these two categories. Similarly, the
extent of the physician’s duty to inform a patient about potential risks may
also vary from case to case, analogous to the aforesaid gradation of his
responsibility. The closer an “enhancement” intervention comes to being a
form of “treatment”, the fewer additional duties a doctor has to inform that
patient (or consumer) of even remote potential side effects and risks. Simi-
larly, the converse equally applies: the further away this intervention is from
being considered a form of treatment, the greater the doctor’s informa-
tional duties.

None of these considerations provides us with anything like a formal
apparatus or a strict criterion for an exact calculation of the relevant data
of each individual case. This is quite obviously impossible for our prob-
lems. What our analysis has rendered, instead, is a conceptual framework
that specifies important normative distinctions between certain types of
intervention. The relevant circumstances of any individual case must be
assessed according to that framework, viz subsumed under its concepts.
This facilitates the clarification of the necessary distinctions in that indi-
vidual case. The efficiency of the above framework notwithstanding, any
decision of a complex case requires a considerable amount of judgment (in
the Kantian sense of the term) on the side of all participating persons. The
physician must exercise judgment in prescribing a psychotropic drug.
Equally, the consumer must do likewise in taking it and, finally, a court,
when ruling on problems of liability and punishment for serious and
undesired consequences of the drug in question, must also exercise judge-
ment.

What our analysis of safety concerns has provided us with is a differenti-
ated set of criteria allowing us to determine the boundaries of permissible
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227 The “exclusively” points to the fact that we know today that most (possibly all)
psychic diseases have physiological correlates in the brain.



risks, and for the clarification and distribution of responsibility in cases
where such a risk materialises. However, it is far from providing any com-
pelling, or even plausible, argument for a general prohibition of neuroen-
hancements. Such a general prohibition simply would not be justifiable for
reasons of safety of the participating individuals alone. The fundamental
principle of respect for the autonomy of persons is normatively decisive in
this instance. Paternalistic norms that allow this autonomy to be overridden
completely, through outright prohibition of a certain type of behaviour, only
on grounds of the intent to safeguard the potential actor from the risks of its
consequences, have no foundation, even in ethics. In law, they are patently
illegitimate. As Joel Feinberg comments:

Those who have experienced, or can experience hypothetically in their imagina-
tion, irksome constraints justified wholly on paternalistic grounds, will testify that
their resentment is not mere frustration or antipathy. Rather it has the full flavor of
moral indignation and outrage. Their grievance is not simply that they have been
unnecessarily inconvenienced or ‘irked’, but rather that in some way they have been
violated, invaded, belittled. (Feinberg 1986:27)

Such an intrusion into one of the most important domains of some-
body’s legally protected privacy is simply not acceptable. Neither is it justifi-
able according to moral principles grounded in mutual respect and recogni-
tion of the other as an equal. Certainly, though, the protection of individual
autonomy in cases of mere enhancement has a price: the increased responsi-
bility for unwanted consequences falling solely on the participants. But the
danger of such consequences is, in itself, no sufficient reason to completely
ignore or override autonomy concerns.228

This leaves us with two open questions. First, what preconditions must a
person satisfy to be considered autonomous in cases of enhancement? Sec-
ond, could seriously harmful side effects possibly impend on others outside
the personal sphere of the individuals involved, perhaps on society as a
whole? Both of these questions are on our list of basic concerns above. We
now turn to the first of them.

6.4.3 Concerns of Autonomy and Authenticity

“Personal autonomy” is a notoriously difficult and complex concept.229 A
first, rough distinction could be drawn between autonomy as sovereignty, i.e.
self-government, and autonomy as authenticity, i.e. being true to one’s own
nature. In addition to that (and following Feinberg 1986:27–51), we propose
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228 A different matter, though, is the question whether the costs for treating patho-
logical side effects resulting from intervention merely for enhancement purposes
should be covered by health insurance systems that are publicly financed and thus
are based on a legally mandated solidarity. There is no normatively cogent answer
to this question, we will return to it later under the heading of “Justice”. 

229 We ignore conceptions of autonomy of larger communities, above all of states
(i.e. questions of “sovereignty”). Problems of these conceptions do not, for obvi-
ous reasons, concern us here.



to distinguish between four levels of its meaning that refer respectively to
four different functions of the concept:230

– autonomy as a basic capacity;
– autonomy as a set of factual preconditions of self-government;
– autonomy as an ideal;
– autonomy as a right.

Of these categories, “autonomy as an ideal” closely connects with
“authenticity”, whereas the other three categories are subdivisions of “auton-
omy as sovereignty”. We will begin with the last point: problems concerning
autonomy as a legal right with regard to our general theme, the enhance-
ment of psychic capacities. In this context, questions of autonomy, in the
juridical sense, are comparatively easy to deal with. Furthermore, in some
respects they are closely connected with our reflections on safety concerns
given above.

6.4.3.1 Legal Considerations

“Autonomy” as a legal concept exhibits two fundamental characteristics
that are of importance for our analysis. First, and diverging from “auton-
omy” as a psychological concept, it is typically an “all or nothing” concept.
This means that, in any specific context, autonomy of a person is, under
legal criteria, either completely present or not present at all. However, this
does not mean that it could not be restricted to, or reserved for, only specific
contexts of life and action. Obviously this is possible, and is, in fact, quite
common. One might, for instance, be legally autonomous regarding deci-
sions over one’s religious confession, but not autonomous to vote in parlia-
mentary elections. In this case, autonomy must also be assumed either to be
completely present or completely absent within that specific context. There
is no such thing as a person being “partly or semi-autonomous in the spe-
cific context X” (e.g. in matters concerning her religious confession) in the
legal sense.

There seems to be at least one exception to the first one of these princi-
ples, though. Many or most criminal law codes know the concept of “dimin-
ished culpability”.231 If one plausibly considers criminal culpability to be the
logical reverse side of a specific form of autonomy, one must acknowledge
that there is at least one possibility of a “graded autonomy” in law: that
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230 We are, of course, aware that there are quite a few other ways of conceptualising
and disentangling the complex bulk of problems that questions of “autonomy”
give rise to. Most of these ways, as suggested in the huge literature on the subject,
have their own merits in varying theoretical perspectives and their own short-
comings in others (for a comprehensive overview and bibliograhy see Buss
(2002); cf. also the illuminating collection of essays in Christman (1989). For our
purposes here, Feinberg’s distinctions seem to be a perfect fit.

231 In German Law it is regulated in § 21 of the Criminal Law Code.



which makes a person responsible for his or her criminal deeds. But still, this
is an exception and perhaps the only one in law.232

However, as we have already mentioned, this “yes-or-no” principle of
legal autonomy does not mean that a person, who is legally autonomous in
particular respects, must, necessarily, be autonomous in all other respects
too. The question of criminal responsibility, for example, is based on other
considerations than the question of whether or not that same person can
already engage in valid contracts, consent to medical treatment, or has the
right (i.e. the autonomy) to vote. These examples show that the law grants
autonomy to persons according to various empirical circumstances and for
varying purposes. Criminal culpability is usually linked with a rigid criterion
of age.233 On the other hand, in most liberal legal orders, the autonomy to
give informed consent to invasive medical procedures usually depends on
the factual (empirical) capability of a person to understand what is involved
and which of her personal interests are at stake in the treatment in question.

Therefore, the question of whether or not a person is legally capable to
give informed consent to medical measures, i.e. whether she is autonomous
in that respect, may find different answers in different treatment situations,
depending on the severity of the respective medical intervention and on the
ability of the person to sufficiently understand what is at stake. Hence, for
example, a fourteen year old girl may well be in the position to give informed
consent to an appendectomy or perhaps, within the respective national
statutes, to an abortion234. She may even be able to give informed consent,
were she dying of leukemia, to the withdrawal of life-prolonging measures,
even against the wish of her parents.235 However, presuming she is physically
and mentally healthy, she could certainly not validly consent to a surgical
intervention destined to sterilise her.
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232 It has to do with the following: The “all or nothing” autonomy in civil law mainly
serves the purpose of delineating the legal spheres of individual competence, per-
sonal liberty and privacy. Therefore, it must be formulated in a robust and clear-
cut manner. (In criminal law, the concept of diminished culpability and, similarly,
“diminished autonomy”, serves the purpose of retributive justice. Therefore, it
must be fine-tuned to the real psychic state of an individual perpetrator when
committing his or her concrete criminal act.

233 Most legal orders know at least two forms of full (cf. the previous note!) criminal
responsibility: that of an adolescent and that of an adult.

234 The opposite, i.e. legally a valid refusal to undergo an abortion, is, of course,
equally possible for a 14 year old. On the bulk of rather complicated questions
involved here cf. Merkel (2006:§ >218a, marginal nos. 28–31).

235 Actually, it is more correct to say that she may be in the position to refuse consent
to any further life-saving treatment, since it is the invasive treatment that stands
in need of an informed consent in the first place, not, primarily, the withdrawal of
that treatment. Another difference is that the treatment may be given with
informed consent (but need not be under all circumstances). The latter, however,
must be omitted or stopped (under all circumstances) after a valid refusal of con-
sent.



For the question of consent to mental enhancements this is of great sig-
nificance since, from a medical point of view, such an enhancement is not
necessary. The respective intervention into the CNS, whether it is under-
taken by pharmacologic or other means, appears to be comparable with the
above-mentioned example of the sterilisation on demand. In both cases,
there is no medical indication for the procedure to be undertaken. As we
have already seen, this does not make the interventions impermissible. It
only means that the immediate invasive as well as the subsequent, longer
term, side effects fall exclusively on the part of the participating parties.
However, in such cases the law can, and usually does, raise the demands on
the physician’s informational duties and, reflecting those greater demands,
the preconditions for the validity of a given consent. For instance, German
law requires a range of strict criteria which must be met before a castration
operation can be conducted, even on grounds of a clear medico-social indi-
cation, such as the patient’s being particularly dangerous as a potential sex-
ual offender. Above all, he must be least 25 years of age.236 In cases of a steril-
isation not indicated medically, but solely for contraceptive purposes, the
physician is required to give detailed information on the possible psycholog-
ical consequences of the intervention. He or she must also go to the furthest
possible lengths to ensure – if necessary with the help of a psychological or
psychiatric expertise – that the patient clearly understands every individual
element of this additional information. The elements a physician is required
to explain are:

– The method, meaning, extent (gravity), and the immediate risks of the
intervention;

– the extent of possible consequences;
– the possible irrevocability of those consequences;
– the meaning and practical importance of such consequences for the

patient’s life;
– the concrete probability (risk) of those consequences.

These elements may expand the duty of disclosure and information on
the side of the physician considerably, as compared with those duties in
clear-cut cases of treatment. Moreover, they may also expand the require-
ments for informed consent on the side of the patient or the consumer.
However, if the latter sufficiently understands the meaning and importance
of all of those points, she must be considered legally autonomous with
regard to her final decision. The law’s recognition of this autonomy is an all-
or-nothing matter: the patient either has autonomy over her decision or she
does not. There can be no middle ground or “partial legal autonomy”. A gen-
eral, paternalistic supervision of an individual’s decisions, in cases where
those decisions may have potentially harmful effects on the individual her-
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236 Cf. §§ 1–3 GermKastrG (i.e. German Sterilisation Act of 1969).



self, is clearly impermissible.237 Hence, once consent is given, following the
informational process detailed above, the intervention is legally allowed.

All of this holds true for the possibility of an enhancement of mental fea-
tures as well. A general prohibition of such interventions by restricting the
range of a consumer’s autonomy would be impermissible under principles
of constitutional law. Certainly, enhancements are normally only sought for
certain, specific (mental or physical) characteristics; often only one single
characteristic is targeted. On the other hand, the effects of the intervention
procedure may be disadvantageous or even seriously harmful with regard to
other of the individual’s features. However, such trade-off calculations of
risks and benefits are, in principle, the sole business of the autonomous per-
son herself. They must not be scrutinised and possibly corrected according
to “objective criteria” of reasonableness. As we have pointed out already, pos-
sible negative consequences that may reasonably be reckoned with must,
however, fall short of constituting a “grave affronts to common ethical con-
victions”. If they do not constitute such an affront, however, they are of no
concern for the law. Even if the enhancement in question may lead to a radi-
cal change in the enhanced person’s character, such a change would not fall
within the scope of legal control238 since, according to traditional legal rules,
the said “grave affront” must arise specifically from a physical injury. Cer-
tainly, the relevant statutes could be adapted by the legislature, so as to
include (minimal) neurophysiological changes with psychic consequences of
a sufficient magnitude, if these latter consequences were judged gravely
objectionable from the point of view of common ethical convictions. How-
ever, whether the law should contain such provisions or not, can only be
decided after the clarification of the relevant moral concerns (which we will
undertake later in this chapter).

Thus, “autonomy” in the legal sense is largely a black-box concept. As
long as one remains within its legal limits, which coincide, by and large, with
the legal boundaries protecting the liberty (legal autonomy) of others, the
law does not take an interest in what is going on inside those limits. Motives,
desires, emotions, life-plans, individual value-systems and any other merely
subjective states of mind that might accompany legally correct behaviour
remain within the sphere of mental privacy, regardless of whether they
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237 The state is not even entitled to refuse the recognition of the consequences of
such a medical intervention in order, for instance, to create a negative incentive
for future interventions of that kind. The German Constitu tional Court (Bun-
desverfassungsgericht) ruled in 1978 that the refusal of the state to officially
acknowledge the conversion of gender of a (former) transsexual man is unconsti-
tutional (BVerfGE 49 1979:286).

238 Unless, of course, if a “new character,” of a particularly dangerous kind, were cre-
ated that way. However, the law’s concern would still not be with the “enhance-
ment” itself (if one wants to label this sort of change an “enhancement”) but with
the – quite ordinary – fact that a new danger to the legal order may have arisen.



appear misguided, erroneous, or even gravely objectionable from a moral
point of view. 

However, the above does not address the problem of possible harms done
to others or to society as a whole through measures of self-enhancements.
(We will return to this point later.) Nor does it answer any ethical questions
concerning autonomy that might be raised by such enhance ments. It is to
these ethical issues that we now turn.

6.4.3.2 Ethical Considerations and “Duties to Oneself”

In engaging with the issue of imposing moral limits to the reach of personal
autonomy, one is immediately presented with the Kantian theory of certain
(“imperfect”) duties that every reasonable subject has to him- or herself
(Kant 1907/14 [AA VI]:417–447).239 We should point out from the start that
duties to oneself cannot, according to Kant, be duties of law. For the law only
regulates the scope of individual liberty amongst equal persons in a strictly
legal sense. This means that it only deals with the “outer” relations between
those persons, not with whatever normative relations a person might have to
herself. Furthermore, the law, according to Kant, differs from morality, in
that it imposes only “perfect” (i.e. completely determined) or “negative”
duties (prohibitions).240 There is, it should be added, some dispute in the
philosophical literature about whether or not the absolute prohibition of
suicide that Kant postulates was meant by him to be a legal duty to self. This
debate has arisen since the prohibition of suicide is also a “perfect” (viz com-
pletely determinate) duty, as all legal duties are. However, such an assump-
tion hardly fits into Kant’s general conception of law and it is, regardless of
what Kant himself thought, quite implausible anyway.

Moral duties to oneself seem, to raise a logical problem right from the
outset. The problem arises from the fact that the person who is obliged is
identical with the person he or she is obliged to. Or, put somewhat
metaphorically, the “creditor” and the “debtor” of a particular duty are one
and the same. From a strict normo-logical point of view this is impossible.
Nobody can really be obligated to him- or herself.241 Kant saw this problem
and he notoriously tried to solve it by introducing a principal dualism of the
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239 Almost all of those duties are, in Kantian terms, “imperfect” (with the prohibition
of suicide and of self-maiming acts as exceptions) because the concrete demands
they make on individuals are not completely determinable. This is because the
direction in which a person wishes to develop her natural dispositions is exclu-
sively a matter of her own autonomous decision, hence indeterminate.

240 We do not find this strict confinement of legal duties to negative ones at all con-
vincing. Moreover, it does not coincide with most modern positive legal orders.
This whole point obviously lies outside our present analysis though.

241 To most developed codes of civil law this problem is well-known. Usually it occurs
in the law of succession. The typical case is the heir of a deceased person who was
the testator’s debtor before the latter’s death. The debt then immediately lapses by
law (or, rather, by the sheer logic of the legal concepts of creditor and debtor).



human person: a division of the mode of existing of persons into a homo
noumenon and a homo phaenomenon. As beings capable of reason and
autonomy (i.e. possessing free will), human beings participate in the
“essence of reason” (“Vernunftwesen”) of all of humankind. Their “nature of
reason” obliges them in a particular way. The ground for this duty is, in prin-
ciple, no different to that which obligates a human person towards other
persons. As far as she is a “being of reason” herself, she obviously belongs to
“all humankind”, meaning that she is one of the creditors of the respective
duty herself. Kant states that the homo noumenon, endowed with freedom of
the will, owes this duty to himself insofar as he “also embodies humankind
in his own person” and that he, as an empirical human being, a homo
phaenomenon, was “entrusted” to himself as a homo noumenon “under the
duty of maintenance” (Kant 1907/14 [AA VI]:422). Hence, Kant solves the
problem of the logical impossibility of the “debtor” and “creditor” of a duty
by the same person by making humankind itself (embodied in the individ-
ual person) the creditor of that duty.242

One may, of course, debate the plausibility of such a conception. In par-
ticular, the rather curious applications of this conception by Kant in the
appendices (“Casuistic Questions”) which he attaches to the theoretical
chapters in his “Metaphysical Principles of Virtue” are simply unconvincing.
These applications are much more rooted in and limited by the particular
views of his times than are his philosophical doctrines. However, this need
not concern us here, for it is certainly not too far-fetched to assume that
some moral duties should originate specifically from one’s status as a rational
and, at least in some sense, autonomous being. What we do not endorse in
Kant’s conception, though, is the more or less literal way in which he identi-
fies the true object (and thus the true “creditor”, of the respect a person
allegedly owes to herself) as being something other than that person herself
(i.e. all of humanity). Conceptually speaking, this seems to transgress the
bounds of a “duty to self”, since the duty in question is really owed to a third
party or an external authority. This criticism is, in itself, of no particular nor-
mative importance. However, the following objection certainly is. The Kant-
ian conception personifies, and thus exaggerates, the independent status of
that alien authority, present within an actor, to which the duty of care is truly
owed. Hence, such a conception is bound to exaggerate the demands on the
person that is the “debtor” of this respect as well. Any trade-offs of interests,
for instance, reasonable as they might be within the sphere of interests of one
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242 Kant’s further distinctions within his conception of duties to the self are consid-
erably more nuanced than we present them to be here. He distinguishes between
perfect and imperfect duties to the self (depending on the logical space they leave
for an individual’s decisions on how to discharge them, with “perfect duties” not
leaving any such space). Amongst the former, he differentiates between duties to
oneself “only as a moral being”, and to oneself as an “animal (physical) and a
moral being” (Kant 1907/14 [AA VI]:419–420).



and the same person, are, in principle, not acceptable if they cross the pro-
tected boundaries of others, and infringe upon their rights.243 If such duties
“to oneself” were really nothing but rights of another (i.e. of all humankind),
they would impose far too strict a burden on the obligated individual.244

Thus, if there are moral duties to the self, they should not be identified
with the rights of some overwhelming alien authority, even if the self is, in a
certain sense, also a constituent part of this external authority. What then
might these duties consist in? To what extent might they limit one’s moral
competence of self-disposition?

As far as our problem of mental self-enhancement is concerned, even
Kant himself does not provide us with an answer. As perfect duties to one-
self he states, inter alia, the absolute prohibition of suicide and also of acts
of “self-mutilation”. The latter he calls “partial suicide” and among them he
counts such deeds as donating an organ or a tooth or having oneself cas-
trated in order to maintain a high pitched singing voice (Kant 1907/14 [AA
VI]:423). This may appear to point in the direction of a strict prohibition
of having one’s body substantially altered in an irrevocable way. To the
extent that a psychic enhancement would consist in some irreversible
intervention into one’s own brain, one might be inclined to drawing the
(possibly) Kantian conclusion that such an enhancement cannot be
morally permissible. However unconvincing most of these Kantian sugges-
tions are, their bearing upon our problem becomes all the more ambigu-
ous when we take into account that Kant also postulated an “imperfect
duty” to oneself of developing one’s human (i.e. physical and mental)
capabilities to their fullest flourishing (Kant 1907/14 [AA VI]:386, 444–
447; cf. also Kant 1907/17 [AA VII]:321–322).245 Taking this into account,
one must not overlook the fact that mental enhancements cannot work by
creating particular capabilities out of nothing and installing them some-
how in their users’ mind or brains. Rather, they raise the user’s level of
favourable subjective preconditions for acquiring such capabilities. They
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243 This, of course, invokes the notorious basic problem of utilitarian accounts of
ethics. We cannot elaborate on this here. Suffice it to point out that we reject the
basic idea of utilitarianism exactly for its inability to take seriously enough the
“distinction between persons” (Rawls 1971:27). If it is prudent for an individual
to make painful short-term sacrifices for much weightier long-term goods (for
example, to go to a dentist now instead of delaying the necessary treatment and
making it much more painful later), this cannot morally require anybody to make
equally painful sacrifices for equally weighty goods of others (not beyond the nar-
row limits of required solidarity, anyway). However, utilitarian accounts of ethics
are, in principle, committed to demanding just that.

244 Consider Kant’s absolute verdict on suicide. It is certainly consequent. For if com-
mitting suicide is really violating the right of “someone else”, namely humankind,
it must, in principle, be no less strictly forbidden than murder. However, we do
not find this conception at all convincing.

245 Recall that “imperfect” does not relate to some relative moral weight of a duty but
only to the relative exactness of its imperative content.



do not spare the individual her own endeavours to reach her desired goals.
They either make it easier to get there, or make goals attainable that lie
beyond the “natural” limits of the unenhanced user. Thus an enhanced
mind, as it were, is still subject to the very same Kantian postulate to
develop its capabilities “to their fullest flourishing” as it was before. Just as
before it is equally capable of meeting the requirements of this postulate or
failing to do so. If it meets them, the difference will consist only in its per-
forming on a higher level in certain respects than it would otherwise have
been able to.

Thus, from a purely orthodox Kantian perspective, a neuro-physiological
enhancement of one’s cognitive or emotional capacities may not interfere
with the “imperfect duty to oneself” to develop one’s personal capabilities.
The question must, at least, be left open whether such an intervention could
be morally justified. This we are even more inclined to do since we do not
believe that solutions to such problems should simply (or even primarily) be
derived from an exegesis of a classical philosophical text, whether it be the
thoughts of Kant or of any other philosopher. It goes without saying that this
reasoning excludes any possibility of justifying a legal prohibition founded
exclusively on whatever interpretation of the Kantian conception one might
prefer. 246 (And to this even Kant himself would certainly agree.)

Following Joel Feinberg, we have distinguished four different conceptions
of autonomy. Within the second – the “autonomy as a set of factual precondi-
tions of self-government” – Feinberg quite plausibly differentiates between
twelve personal (or at least prima-facie) virtues, that appear to be constitutive
elements of this particular conception of autonomy. Most of them he takes
up again in the subsequent chapter on “autonomy as an ideal” and reshapes
them from the factual to the normative, i.e. to something like “an ideal com-
plex of character traits” which, taken together, might form what we may call a
truly autonomous person or character. (Recall that both these conceptions of
“autonomy” belong exclusively to the ethical sphere of the concept.) Not all of
the elements identified by Feinberg are of equal weight, most of them are not
such “that the more one has the better” and actually, only three of them seem
to be of specific relevance to our purposes here. These are the concepts of: 

– authenticity – in the sense of “self-selection”; 
– moral authenticity – in the sense of having one’s character rooted in one’s

own moral convictions;
– integrity or self-fidelity – in the sense of being faithful to one’s own prin-

ciples. (cf. Feinberg 1986:32, 36, 40)
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246 Some of Jürgen Habermas’ reasoning on “The Future of Human Nature” also
point in that Kantian direction. He speaks of the “inconspicuous normative inter-
play between the morally obligatory and legally guaranteed inviolability of per-
sons and the indisposability of the natural mode of their physical embodiment”
(Habermas 2001:41).



These concepts seem to be intertwined with one another in various
aspects. Let us begin with that of authenticity. Whatever its exact content, the
virtue it is supposed to characterise seems to be of a twofold relevance to the
subject of enhancing one’s own mental features. First, a person may wish for
such an enhancement for “inauthentic” reasons, meaning that, in seeking
such an enhancement, she does not follow her own inner values and prefer-
ences, but, instead, relies on some trend fashion or such like. Second, by sub-
stantially altering one’s psychic features, one may, in some sense, become
somebody else, at least if judged primarily by the character traits one
exhibits now as compared to those one had before. This switch of character,
so to speak, may amount to becoming “inauthentic” in the sense of not being
true to one’s “real”, “original” or “natural” self. That is to say the one before
the enhancement intervention.

Let us begin with the problem of inauthentic motives for enhancements.
Feinberg elucidates the meaning of the concept of authenticity through its
negation. “The inauthentic person of this type is essentially the manipulated
consumer.” (ibid.:32). An “authentic” person, by contrast, is someone who,
firstly, orientates her decisions and her actions towards her own values, pref-
erences, and ideals, and, secondly, subjects these values etc. at due times to
the scrutiny of reason. Thus, they are consciously adopted by the individual
and are, therefore, truly her own. 

A more in depth conception of authenticity may take two basic questions
as its point of departure: (1) Who am I? (2) How do I conceive of myself?
Since a person may have an erroneous or distorted self-conception, failing to
take account of important objective features of who she really is, these are
different questions (cf. Oshana 2005:78).247 Various authors have suggested
lists of necessary and/or sufficient characteristics that make up a person’s
“central identity traits” (Rorty and Wong 1990:20). Harry Frankfurt has
developed three criteria by which to identify what the core character traits
are that constitute a self as an agent, and that are essential to this person’s
self-conception: “the ineliminable, the intractable, and the unthinkable”
(Frankfurt 1999:111–113). This is to point out that a person usually has cer-
tain very fundamental character traits that substantially govern her way of
acting, that she could not willingly strip herself of (“ineliminable”), nor even
attempt to get rid of (“intractable”), or even think about getting rid of
(“unthinkable”). Whatever belongs to those traits,248 most or perhaps all,
may materialise in a rather wide range of different grades. Therefore,
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247 Even though one would have to account for the fact that having an erroneous self-
image is, itself, an objective fact about a person.

248 Frankfurt speaks of “volitional necessities”, and elaborates on them a lot more,
developing a host of further illuminating differentiations that we need not trace
here. Frankfurt’s conception, by the way, bridges the gap between the subjective
self-conception and the objective “real” self of a person. What is subjectively
“unthinkable” and “intractable” about someone’s core characteristics is just what
is objectively “ineliminable” for him as an agent.



authenticity, thus understood, is itself a matter of gradation. Summing up
what these conceptions have in common, it seems fair to say that it is the pre-
sumption that the features necessary for the authenticity of a person’s self-
conception are also necessary for her being truly autonomous.249

Turning to our question of inauthentic motives for personal enhance-
ments, there is certainly abundant reason for the assumption that psychic
enhancements, presuming they were fairly safe and commonly available at
reasonable prices, would find hundreds of thousands of interested parties
who were just “manipulated consumers”. However unpleasant that idea may
be, it is certainly nothing unusual at all.250 It is and, to some extent, has per-
haps always been a normal part of the life of any society with sufficiently
effective means of communication. To be sure, being motivated to certain
decisions by current societal trends is not in itself morally suspect. One may
have examined the reasons for and against adapting to the respective trend,
and may have decided to follow it on good grounds of one’s own. Certainly,
one ought to try as best as one can to avoid being inauthentic in the sense
explained above. But it appears rather unclear whether we should consider
this sort of “ought” as delineating, or even substantially contributing to, a
moral duty one has to oneself. One could, with good reason, opt for a more
restricted use of the concept of duty, saving it for more weighty obligations
(to oneself or to others) and thus avoid unduly inflated versions of the con-
cept and its contamination with an air of triviality. Be that as it may, if one
wishes to call the “ought” of authenticity of one’s decisions a moral duty to
oneself it certainly is a duty of comparatively little weight.251 Furthermore, it
confronts us with no problems that were specific to our subject of mental
enhancement. So just their being “inauthentically motivated” in a large
numbers of cases, would not count decisively against the ethical acceptability
of such enhancements.

If one does not look at the motives, but rather at the possible results of a
psychic enhancement, the difficulty of the emerging problems seems to
increase. There are two main concerns which surface here. First, future
methods of such enhancements may be effective enough to substantially
alter a person’s personality, thus perhaps alienating that person’s character
from her authentic (i.e. original) self. Second, character traits sufficiently
profiled to form an authentic self may be of a kind that could not be created
or shaped by technical means at all. For such character traits might belong to
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249 We do have some doubts as to that presumption. However, it is of no decisive rel-
evance to our arguments so we accept this prevailing view on authenticity and
autonomy.

250 Somewhat cynically, one might even ask why not accept a person’s inclination
always to follow fashio nable trends as his or her “true” or “authentic” self? Cer-
tainly, that would run counter to the whole enterprise of developing a norma-
tively sensible concept of authenticity. However, this does not exclude the possi-
bility to call such a character a person’s factually “true” self.

251 This is not saying, of course, that the “ought” would disappear.



some metaphysical realm that one has to work his way through, in order to
truly earn and deserve the results.

The first concern presumes that changes of a person’s psychic features
might be radical enough to impair that person’s authentic self-conception
and thus her autonomy. A change of identity would, one might say, make the
enhanced person, in some sense, depart from her own past, thus committing
a kind of betrayal of her former being. The questions involved here largely
center around the metaphysical problems and the normative implications of
personal identity and its possible changes. We deal extensively with those
problems in our chapter on personal identity so we just refer the reader to
that chapter for further analysis of this specific question.

Suffice it here to say that conceptions of personal identity can be moulded
on very different paradigms, depending on the metaphysical or practical ends
one pursues. They may then generate widely varying conceptions, each (more
or less) plausible under the specific criterion that principally guides its func-
tion. What we want to explore here are the normative implications of different
conceptions of personal identity. For this purpose, a very basic distinction
needs to be drawn between changes sufficiently radical to alter “numerical
identity” (i.e. literally creating a different self), and mere modifications of
someone’s “narrative identity”, leaving the original self intact (cf. DeGrazia
2005:Chaps. 2, 3, and 6). Perhaps more graphically, one might distinguish
between changes of a person’s core identity, and mere changes of her personal-
ity (see Chapter 5 of the present volume). All of us all have developed, and
continue to develop, our personal traits, our character, intellect, emotions, and
desires, over the course of time. That is to say, we have substantially altered
parts of our personality and still keep doing so to some extent. Artificially
enhancing some of the features that make up this personality, certainly differs
in some, perhaps very important, respects from the ordinary (educational and
self-educational) way of character development. However, they do not differ
with regard to what is being changed, and not, at least not necessarily, with
regard to the magnitude of this change. Therefore, if an artificial enhancement
of cognitive abilities and emotional or motivational virtues remains within the
scope of mere personality changes, it does not raise problems of impairing
one’s autonomy. These changes, be they objectionable for other reasons or not,
are certainly not impermissible merely for their outcome and for whatever
impact they may have on personal autonomy or authenticity. The quite differ-
ent problems of “numerical” identity alterations, (i.e. the question of which
changes would be radical enough to somehow extinguish the original person,
replacing her with a new one) need not concern us here. Thus we also need not
look into the related question of whether any realistic conception of mental
enhancement, available within the foreseeable future, could possibly bring
about such a radical personality change. Hence, we may also leave open here
the normative conclusions that would have to be drawn from such a possibil-
ity (cf. Chapter 5 of the present volume).
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Our second concern above was that it might be somehow objectionable a
priori to create or shape desired character traits by using psycho-technical
means. Perhaps one can only really own such traits if one truly deserves
them. At least that’s what the popular proverb “no pain no gain” seems to
suggest. Thus, a true ownership of certain traits might only be possible if one
has earned them by personal endeavour and discipline, not simply by pur-
chasing them as the product of a pack of enhancement measures. One could
even argue that for valuable personal traits to be “real,” they must in some
sense be grounded in and certified by a whole character. The latter, being
more than just the sum of individual personal traits, may, in turn, only be
achievable by a long, complex and strenuous process of self-formation.
Thus, a person acquiring certain abilities by artificially enhancing her natu-
ral psychic capacities might strip them of their necessary foundation and
thus, in a certain sense at least, deceive herself about the fruits of her endeav-
ours since her way of acquiring them might radically devalue the fruits
themselves.

Considering this objection, one should carefully distinguish between the
two different questions it points to. First, if the above suspicion is true, the
enhancing attempt might in the end prove useless and senseless for the per-
son undertaking it. (Whether or not this senselessness would impair the per-
son’s autonomy or authenticity, thus perhaps making his attempt morally
objectionable, is a different question still.) Second, the possible devaluation
of commonly appreciated virtues by making them artificially available might
finally impair the social value of those virtues themselves if such practices
were to become widespread. It might turn them simply into commodities
and thus trivialise them to such an extent that they would no longer be con-
sidered virtues.

Obviously, the latter question is not one of personal autonomy at all. It
concerns the possible harm to society as a whole by the large-scale employ-
ment of psycho-technical enhancements. We will address this problem
later.252 As far as the former question is concerned, it certainly might point to
problems of personal authenticity as part of one’s autonomy. However, it is
not easy to see in what way self-deception about the nature of one’s desired
ends could in a relevant sense impair one’s autonomy or authenticity and
thus make the whole procedure a violation of a moral duty to oneself. Per-
haps the analogy of doping in sports may help to elucidate this point. Many
people believe that even though taking steroids or using methods of blood
doping to enhance one’s athletic performance might enable an athlete to
achieve a higher level of performance, that level is not really his or her
accomplishment. Instead, what makes the decisive difference between the
old and the new level of performance is brought about only by means “sepa-
rate and external” to the person using them, thus alienating the person from
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what he or she achieves (cf. Simon 1984). If we grant that this alienation and,
therefore, the devaluation presumption is correct – which is by no means
beyond dispute253 – there are certainly many good reasons to abstain from
such an undertaking. The sort of self-deception sketched above certainly fig-
ures prominently among these.

Still, it does not seem plausible to assume that this specific aspect of self-
deception, without any deception by, or of, others being involved, could be
decisive for an unethical encroachment on one’s autonomy. Why not accept the
free decision of a person to technically enhance some of his personal properties
as a part of his authentic self? Maybe his attempt to realise that decision is
doomed to failure because in the end nobody, including himself, would really
appreciate the newly acquired capacities as “sufficiently real” or “authentic”. But
why say that would make the person himself inauthentic, in a morally relevant
sense, let alone deprive him in part of his autonomy? Let’s draw another paral-
lel. Take someone who enhanced her physical appearance (at least according to
her own judgment) by a whole series of cosmetic surgery, and nobody amongst
her personal acquaintances has any appreciation for the results. Of course, there
were plenty of prudential reasons not to undertake such efforts. But would we
really want to say that this person herself, rather than simply some of her phys-
ical features, has become “physically inauthentic” in an ethically relevant sense,
rendering the whole venture a violation of a moral duty to herself?254 What
should be emphasised here is that moral duties to oneself, whatever scope one
wishes to assign to them, must be grounded in stronger normative principles
than just prudential reasons with respect to one’s own interests. Not only in law
but also in ethics it belongs to the core of a person’s autonomy and does not
transgress her normative limits to decide for and do things to herself that most
other people consider wrong or even harmful to that person.

Finally, one should not overlook the fact that an enhancement of mental
traits can only be effective through the complex interplay of several addi-
tional enabling conditions that fall entirely within the range of “natural”
properties of the enhancer. Hypothetically speaking, even assuming that
somebody managed to enhance all of his cognitive abilities by psycho-tech-
nical interventions, that in itself, would not get him anywhere near to being
a respected scientist.

What all of this leaves us with is the contention that none of the objec-
tions considered above is sufficient to make an artificial enhancement of
mental features, be they of a cognitive, an emotional, or a motivational
nature, an immoral attack on one’s personal autonomy, and thus a violation
of a duty to oneself. That does not mean that there are no well-founded
objections against such enhancements. It does mean, however, that any such
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253 See our attempt to clarify this, infra 4.5; see also Fost (1986).
254 Of course, the analogue suffers from several flaws, since the predicate “authentic”

seems to be linked to mental capacities in a stronger and more poignant way than to
physical features. Still, the parallel is plausible enough to elucidate our point here.



objections must be rooted in other normative grounds. Above all, what our
considerations about personal autonomy certainly have not established, is a
legitimate basis for an outright legal prohibition of mental enhancements.
Such prohibitive measures would have to be rooted in other normative
grounds as well.

6.4.4 Concerns about the Corruption of the True Nature of
Human Beings

In bioethical debates of the last two decades, the concept of “human nature”
has drawn considerable suspicion of being a misused and ideological topic,
aimed only at a blocking rational argument. The charge has been made
against those who simply speak out “in defense of human nature” that they
are not really willing to engage in sensible discussion, but instead rejecting
all high-tech developments in medicine and medical research out of hand
simply for the fact that they involve an advancement in technology and, con-
sequently, are considered to be “unnatural”. Much of this suspicion about
this type of human-nature argument has certainly been justified. There is no
logical, or otherwise rationally certified way of deriving normative principles
for human conduct from whatever facts of human (or nonhuman) nature
one wishes to take into account. Moreover, it can be argued that an element
of permanent self-modification – an endless process of transcending previ-
ously insurmountable limits of humanity –, is an integral part of human
nature itself. Furthermore, in developing their mental capabilities, humans
have always employed artificial means of different sorts by coupling them, as
it were, with their “natural” brain functions. Such activity is part of an ongo-
ing process, which began with developments such as the use of pen and
paper in arithmetic calculations and that has led to the use today of the most
advanced super-computers to conduct complex calculations, far beyond nat-
ural human abilities. Some philosophers have recently come to characterise
this “brain-artefact interface” (which has always been part of the develop-
ment of human mental capabilities) by employing the concept of an ever-
more artificially “extended human mind” as a regular phenomenon of
human thinking (see e.g. Clark and Chalmers 1998; Adams and Aizawa
2001; Clark 2005). From the perspective of “naturalness” (and “unnatural-
ness” respectively), what is the a-priori normative difference between cou-
pling one’s natural mental abilities with the functions of a computer, by
using one’s hands on the computer keyboard, and having one’s brain func-
tions directly linked with that computer, with no more manual bridging nec-
essary in between?255 It would not appear easy to give a well-founded answer
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255 The risks of the implantation of the computer device into one’s body aside, of
course. They belong to the realm of problematic side effects. For our present pur-
pose, we (counterfactually) presuppose the complete safety of that brain-machine
interface in order to clarify whether there are other objections against such a pro-
cedure.



to this question. On the contrary, one conclusion that we would seem able to
draw at this stage is that there appear to be sound reasons to assume that a
principled difference between these two types of activity resting simply on
the “unnaturalness” of the latter does not exist.

On the other hand, there might be better, theoretically more appropriate
ways of deploying the term “human nature” in normative discourse. First, as
indicated above, one must distinguish between the various descriptive con-
tents and the alleged normative implications one wishes to base on certain
facts these descriptions might contain or depict. And second, since there is
no rational way to derive such normative implications directly from the facts,
one must demonstrate or stipulate some background norm as a plausible
premise to be applied to the factual situation, thus yielding the alleged nor-
mative consequences. Following philosopher Neil Roughley (who in some
respects refers to a much older conception by Aristotle), we suggest three
basic distinctions within the semantic realm of “human nature” (cf. Rough-
ley 2005:137):

– species membership,
– the characteristically human form of life,
– “interventionless” human features, i.e. objects and states of affairs

belonging to human existence, and emerging or developing without any
causal or otherwise intervening human conduct.

For reasons of convenience, we will follow Roughley in labeling these
three concepts of human nature “HN 1”, “HN 2”, and “HN 3”. In this way,
they are merely descriptive concepts, devoid of any normative content. As we
have pointed out, making each of them normatively relevant requires their
affiliation with a valid norm, containing a so-called normative operator
(“prohibited”, “obligatory”, “permissible”), which determines what should be
the case with regard to the factual elements depicted by the descriptive con-
cepts. We presuppose that only HN 2 and HN 3 can plausibly be taken as
points of departure to effectuate normative prescriptions alongside their
descriptive content. Possible norms to be invoked by such a theoretical oper-
ation lie readily at hand. For HN 2, the required norm could read as follows:
“Certain basic features that constitute the particular human form of life are
valuable for human individuals and society. Therefore, they should be pre-
served to the greatest extent possible (alternatively: to the extent most rea-
sonable).” As for HN 3, a relevant normative prescription could read: 

Naturally developed human features, i.e. features not (at least not primarily)
brought about by the external interventions of other human actors, are to be
judged as being more valuable than human features that are artificially arranged or
induced. Therefore, human development without intervention should be pursued
to the greatest extent possible (alternatively: to the extent most reasonable).

Obviously, the latter sentence must be qualified in some sense to make it
an object of serious deliberation. Since very much, or even most, of what is

344 6 Treatment – Prevention – Enhancement: Normative Foundations and Limits



crucial to the development of an autonomous person from infancy to adult-
hood must somehow be caused or influenced by the conscious interventions
of other people (parents, teachers, peer groups, etc.), the norm invoked
could not seriously stipulate that individual human development should, to
the greatest extent possible, be free from formative interventions by others.
One might accept such a qualified version of this stipulation and select only
a few particular features of the typical natural make-up of a human person,
such as “the anthropological state of imperfectness, vulnerability, and needi-
ness” (Siep 2002:114). Then one might consider these features valuable per
se, perhaps based on the important role they play for the development of cer-
tain virtues in human society (such as solidarity or compassion). However,
the identification of such an important role neither makes these features
valuable in themselves (i.e. a good thing to have), nor can it imply that we
should not try to help people to minimise their “imperfectness, vulnerability,
and neediness” as best they can. This becomes obvious if we follow the
implications of this position to its normative conclusion. One could then
put the above argument as follows: See to it that there are always helpless,
needy, vulnerable people (even if you could prevent them from being so), so
that enough others will have an opportunity to develop virtues like solidar-
ity, compassion, and the like. It is ethically wrong to intentionally preserve
certain states of affairs in order to grant some people opportunities to
exhibit socially valuable attitudes at the expense of others’ misery.

However, it is one thing to reject such sweeping claims as unpersuasive,
but quite another to say that humans, nevertheless, have good reasons to
observe some limits of “natural” normality (in the sense of HN 3) in their
individual physical and mental development, which should not be crossed
by intentional bio-medical interventions. Of course, individual human
development is always driven and shaped by a complex interplay of natural
and cultural (artificial) forces. Hence this “limit of normality” is anything
but a clear-cut demarcation that could be defined scientifically or philosoph-
ically. Instead, it is a complex, vague, value-laden, gradable and, in many of
its facets, disputable concept. Similarly, the corresponding concept of
“human nature” (HN 3), in the sense of a condicio humana, that remains
within the boundaries thus defined is equally complex and, to some extent,
elusive. Up to the present time, however, there has been no great need to clar-
ify these concepts with respect to anything like their practical applicability
on human action. Of course, there have always been individual shifts of
emphasis between nature and nurture as (traditional) sources of human
flourishing, but they have usually been considered a matter of private liberty
and not been subject to any great ethical concern.

However, this may presently be about to change with the development of
procedures capable of genetically altering basic human features in order to
substantially enhance certain physical or mental capacities. We are now, or at
least may soon be, confronted with the question of where to draw the line
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between ethically permissible interventions into natural human conditions,
and other interventions that we should avoid or prevent.256 Such reasons
might be concerned with two different types of risks. On the one hand, cer-
tain risks will be associated with the possible emergence of features that
humans do not naturally possess and that, for various reasons, we would not
want them to be endowed with. On the other hand, risks may also be associ-
ated with the danger that the very complex interplay of biological features,
especially in the human brain, might be profoundly distorted by the “unnat-
ural” enhancement of one set of features at the expense of others. 

Turning to the first set of risks, one might think of physical capacities
such as a bat-like “radar vision” or a plant-like ability to photosynthesise
(each affiliated with a host of incalculable consequences), or mental capaci-
ties, such as the ability to block out from one’s consciousness any vestige of
empathy towards fellow humans.257 We certainly have reason to pause and
think – and probably to intervene – before we allow such developments to
occur. In addition, it is clear that the occurrence of sufficiently large num-
bers of individuals exhibiting such non-natural traits would also exert an
almost incalculable distorting influence on HN 2, i.e. on the fundamental
characteristics of the specifically human form of social life. However, for all
we presently know, this possibility of intentionally introducing completely
new human traits by transgressing the biological boundaries of “human
nature” (as explicated above in HN 3) will, in the foreseeable future, if ever,
only be possible through such deep-running interventions as germ-line
alterations of the human genome. The means and methods that we address
in our inquiry do not, at least not yet, hold such potential. Intervening in the
human brain by employing such methods may certainly pose serious risks of
grave side effects. However, side effects are not what we are talking about
when expressing concerns about “human nature”. On the other hand, inter-
ventions that aim at the enhancement of specific mental capacities always
need to draw on something that is already there, a minimum stock, as it
were, of the capacities to be enhanced. Even if the results of such an enhance-
ment were to reach a “superhuman” quality (e.g. of intelligence, memory,
alertness, etc.) that some might find repulsive for whatever reasons, it could
not bring about completely new traits previously unknown in human beings
(as some genetic enhancements certainly could).

Hence, we do not feel compelled to embark on the difficult task of delin-
eating legal and ethical limits to future enhancements that would be equiva-
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lent to enhancements altering the human genome. Suffice it to say that the
future development of the techniques of intervening in the brain should be
monitored closely. The development and use of techniques, comparable to
those which germ-line genetic interventions might soon possess (viz a
potential to transgress norm-sensitive borderlines of HN 3, wherever they be
drawn) should not be allowed to be developed and utilised, not, at least, until
the far-reaching implications of such a development have been sufficiently
clarified and found to be normatively acceptable.

Much more realistic are concerns that enhancements through interven-
tions in the brain could massively distort a very delicate equilibrium in the
most complex piece of matter in the human body, perhaps even in the entire
universe. This points, first of all, to problems of undesired side effects which
are not our present concern. However, it also attempts to identify a certain
standard, derived from a criterion of “naturalness” which, if deviated from,
will supposedly cause such effects. This standard might be labeled “the wis-
dom of billions of years of evolutionary history” whose physiological prod-
uct is the human brain (cf. a similar remark in Marcus 2002:174). To inter-
fere with such an immensely complex structure, still far from being suffi-
ciently understood, by disturbing the fine-tuned balance between its various
functions is bound (so the argument goes) to open up a Pandora’s Box of
unforeseeable and potentially dangerous consequences.

This does certainly not provide us with anything like a clear, applicable
criterion by which to judge right from wrong in the present context. How-
ever, it does not simply testify to an irrational or ideological view. It rightly
reminds us of our continuing and profound ignorance of the hyper-complex
system of interdependencies between processes and functions that are
realised on the cellular level of the human brain. This ignorance increases
considerably with respect to unwelcome consequences which might result
from risky interferences in those processes. Thus, it certainly warrants a
strong principle of caution, which should apply to all attempts to isolate and
amplify (enhance) particular brain functions by directly targeting them on
the cellular level and thus possibly disturbing their systemic interconnectiv-
ity with other important functions. This maxim of caution might be con-
firmed by the rather irritating observation that so-called “savant idiots”,
individuals who exhibit one specific mental ability (e.g. memory) to an
extent far beyond anything that could be called “normal” or even “extraordi-
nary”. Quite often, though, this “super-human” strength of the one skill or
function goes along with a significant impairment of others and, hence, usu-
ally with an overall intellectual disability (cf. Hermelin et al. 1999; Treffert
2006).

Thus the initial insistence on an allegedly “true nature of human beings,”
with which we started out, turned out to be not so much a concern for
human nature, but for human well-being. The latter, of course, is central to
ethical debates in general. Human nature (or at least a critically refined con-
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ception of it) is not so much the object to be defended for its own sake, but is
a reasonable measure of pursuing moral goals, i.e. in the service of human
needs and interests. The precautionary principle we wish to advocate in this
respect is, as all such principles are, not a strict but a “soft norm” (to invoke
an illustrative analogy to the concept of “soft law” in public international
law). This means that it should not be handled as a prohibitive blockade, but
as a flexible instrument of scepticism. There should be a shift of the burden
of proof from the sceptics to those who wish to transgress sensible bound-
aries of “natural” human biology through the introduction of new proce-
dures to enhance mental traits through intervention in the brain.

6.4.5 Concerns about the Corruption of the Desired Goals
Themselves

6.4.5.1 “Win Races and Lose Racing”? – The Example of Physical
Enhancements

The type of concern referred to in the above subtitle is nicely illustrated by a
short passage in Bill McKibben’s 2003 book “Enough”. The enhancements
McKibben talks about are of a genetic origin, and they refer only to physical
abilities. However, he clearly takes the normative problems he wants to eluci-
date in his paradigm case to be common to all types of artificial enhance-
ment. Thus, his argument would also seem to encompass the problem of
mental enhancements that are the topic of the current inquiry:

As we move into this new world of genetic engineering, we won’t simply lose races,
we’ll lose racing: We’ll lose the possibility of the test, the challenge, the celebration
that athletics represents. [...] Say you’ve reached Mile 23, and you’re feeling strong.
Is it because of your hard training and your character, or because the gene pack
inside you is pumping out more red blood cells than your body knows what to do
with? Will anyone be impressed with your dedication? More to the point, will you
be impressed with your dedication? Will you know what part of it is you, and what
part is your upgrade? (McKibben 2003:6)

The basic idea behind this worry seems to be that we view and appreciate
ourselves and others not just in the light of what we (or they) are factually
able to do, but also in the light of what we (they) deserve praise or reproach
for. That is, we usually judge a person in terms of what she has achieved or
made of herself. Seen in that light, even interventions into the brain that aim
only at eliminating real psychic diseases by using purely medical means may
sometimes draw some suspicion. To illustrate the point further, serious emo-
tional suffering, say in the course of a major depression (as an example of a
genuine disease) seems to be different in important respects from physical
pain. It usually has its roots, or at least some of them, in deep structures of
the individual psyche which are often the results of particular features of an
individual biography. If psychotherapy takes as its normative ground the
idea of maintaining or restoring a personal self, it might be committed not
just to abolishing suffering, but to doing this in a way that involves the whole
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personal background of that suffering, in which the individual is made to
understand the roots of his or her suffering, and is helped to work through
the problematic issues. Thereby the patient is helped, through reason and
understanding to regain a full and adequate picture of herself and her per-
sonal history. In short, the condition is alleviated on the grounds of personal
autonomy, rather than by giving and taking “aspirin for the mind” (cf. Freed-
man 1998:135, 140).

If we try to pursue this line of reasoning on a more general level beyond
that of pure treatment or disease, we may perhaps say the following. There
seem to be at least some, perhaps even many, human capabilities, which we
admire or desire for ourselves, whose achievement is somehow connected
with the traditional ways of investing certain amounts of personal endeav-
our to developing those capabilities. To admire somebody who has reached
one of those aims, then, does not simply mean admiration for the final result
or product, but encompasses at least en element of admiration for the sacri-
fices and the efforts that person made on the way to achieving that goal. If we
learn that there is a convenient shortcut to reach this aim, enabling in princi-
ple anybody to get there without any significant investment in terms of per-
sonal endeavour, we might lose our respect for the result itself. Projected
onto the horizon of a common societal practice, this might in the long run
lead to a profound devaluation of these previously admired goals. Conse-
quently, this might lead to a gradual loss or “thinning out” of the values
commonly associated with certain goals and held in esteem by society.

The following example from the field of athletics illustrates this point
exactly. Our admiration of a person’s ability, say, to run 100 metres in less
than ten seconds would practically vanish if we learned that this result was
brought about almost entirely by a (physical) medical intervention which
could, in principle, enable any healthy young person to run that fast. After
all, simply the ability of a living being to run 100 metres in, say, eight seconds
or to swim 100 metres in, say, forty seconds is, in itself, nothing to be
admired. Many animals are capable of doing either of these activities more
quickly and more efficiently. Thus, the effort required for humans to reach
that level of performance in the “normal” way seems to be an integral part of
the preconditions for our admiration. To the degree that this “normality”
can be circumvented by medical interventions, our interest in, and excite-
ment about, the entire event would perhaps vanish. So whatever social or
cultural value one wishes to assign to the present enterprise of competitive
sports, that value might, at least to a large extent, be corrupted, and thus dis-
appear, if the complete legalisation of all performance enhancing drugs were
to take place. We might then, as McKibben puts it, not only lose a race or
races of whatever sort, but racing itself. Of course, it is always us, human
beings and the societies we form, who invest such things as events and per-
formances with meaning. Thus it is not unlikely that a new form of appreci-
ation for this new type of athletics would evolve, perhaps, in some sense, it
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would resemble the sensational interests that citizens of ancient Rome took
in the circus and gladiatorial games. However, something more profound
would be lost. Something that characterises sport in its present form and
that many people value in that particular respect. 

This perspective on human performance with regard to athletics has been
developed eloquently, and at great length, in The President’s Council’s 2003
Report “Beyond Therapy”. The following excerpt summarises succinctly the
issues at hand:

What is a human performance and what is an excellent one? And what makes it
excellent as a human performance? For it seems that some performance-enhancing
agents, from stimulants to blood doping to genetic engineering of muscles, call into
question the dignity of the performance of those who use them. The performance
seems less real, less one’s own, less worthy of our admiration. Not only do such
enhancing agents distort or damage other dimensions of human life – for example,
by causing early death or sexual impotence – they also seem to distort the athletic
activity itself. [...] What is at stake here is the very meaning of human agency, the
meaning of being at-work in the world, being at-work as myself, and being at-work
in a humanly excellent way. (President’s Council on Bioethics 2003:140–141)

The Council expressly confines its analysis to the particular area of
“human sport” (ibid.:105). However, the last sentence quoted above demon-
strates the Council’s unmistakable tendency, manifested in several other parts
of the report as well, to generalise its view on athletics over a broad (perhaps
even the entire) spectrum of positively valued human activity. The question is
whether such a generalisation stands on firm argumentative ground.

6.4.5.2 Mental Performance: Output-oriented versus Engagement-
oriented

To clarify this point, let’s test our criterion of means-sensitivity of certain
human achievements by applying it to performances of a mainly mental or
intellectual origin. What springs to mind here is the example of a competi-
tive performance which combines sporting and intellectual elements,
namely chess. When years ago the first chess computer, the IBM-model “Big
Blue”, beat the then world champion Gary Kasparov, it marked a great
advance in the skills and techniques of computer programming and perhaps
even in computer science in general. However, it would almost certainly not
have induced anybody to admire the performance of Big Blue. And as far as
the engineer who designed its programme is concerned, nobody would have
seriously suggested that he or she should be declared the new or “real” chess
world champion.258 For all the reasons there were to admire various aspects
associated with this event, the chess skills and the level of performance of the
IBM computer were not due our admiration at all.259 These purely technical
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processes had in itself no value whatsoever. On the other hand, if we envisage
that very same chess performance carried out move by move by a human
player, we certainly arrive at the best of all reasons to admire that player’s
achievement. The only difference between both performances obviously lies
in their respective causal sources, one being artificial and technical, the other
being human. Thus it seems perfectly plausible to assume that in cases of
mixed causal sources of a chess performance, say of a player employing a
brain-computer interface that greatly enhances her ability to play, the
machine would not only contribute to the enhancement but also, and to the
very same extent, to the gradual devaluing of that performance.

There appears to be at least one further area of human achievements
where the criterion of means-sensitivity that we derived from the paradigm
case of sports (including chess) seems to hold as well: the field of art. A sim-
ple thought experiment, although empirically absurd, may nevertheless
serve to outline the idea. If we learned that all the (otherwise untalented)
composer Ludwig van Beethoven had to do to compose his Ninth Symphony
was to take a pill or connect his brain with a technical device that enabled
him to do so, this would probably not only dramatically reduce our admira-
tion for Beethoven, but would, for many people, also contaminate (or per-
haps even destroy) the pleasure they derive from listening to that symphony.

This latter point may certainly be doubted. After all, the sound of the
music itself, loved by so many before the disclosure of its artificial origin,
would not be altered in the least by that new knowledge. However, one may
probe this counter claim by a more realistic thought experiment. Imagine a
fascinating new symphonic composition (or a highly acclaimed sonett) that
emerged from some remote archive and was quickly classified by all music
(literature) experts in the world as “almost certainly written by Ludwig van
Beethoven” (or, respectively, William Shakespeare). Imagine, furthermore,
that most lovers of these fine arts became highly enthusiastic while hearing
(or reading) the newly found masterpiece. Imagine then it turned out that
the whole thing was merely a fraud, initiated by an international gang of
organised criminals, and that the “piece of art” was entirely the product of a
computer and some new and highly complex software. It is certainly not too
speculative a guess that all or most of the former excitement in listening to
that music or reading the poetry would vanish at once and that the admira-
tion for it would be reduced to the interest in a curiosity (and perhaps to a
completely different sort of admiration for the engineer who developed the
software).

So it seems that the common admiration for at least some “mental”
achievements, namely those that enable artists to produce their creations, is
also somehow connected with the usual labour involved in realising those
exceptional capabilities. Our appreciation for artistic performances seems to
rely to a great extent on what they express about human abilities and not just
on the product itself. Put differently, focusing our admiration exclusively on
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the product, regardless of its origin, would somehow miss the real value that
we invest this product with by tacitly including a complex interplay of com-
mitment, engagement and achievement into our judgment. Ignoring the lat-
ter would amount to a quite a different sort of appreciation, one that might
perhaps be labeled “efficiency” or “output-oriented”, as opposed to, say,
“engagement-oriented”, or (a bit weaker) “engagement-related”.260 And this
just does not seem to do justice to the way we actually value important cul-
tural achievements.

6.4.5.3 Some Reservations

However, this insight and our tentative generalisation so far, is certainly not
the whole story. First, it is subject to some considerable reservations, even
with regard to artistic achievements alone. Second, if projected onto other
areas of intellectual performances, its plausibility largely vanishes. 

Let us turn to the first proviso. In areas other than athletics, we accept to a
considerable extent that artists may use specific forms of “mind altering” pro-
cedures or artificial enhancers of their creativity, without in the least lowering
our admiration for the works they produce. For example, the fact that Charles
Baudelaire took cocaine before writing some of the poems from the “Fleurs
du Mal”, leaving more or less obvious vestiges of this enhancing substance in
the poems themselves, does not diminish their artistic value (although some
people with a faint puritan inclination may find that it diminishes their
respect for Baudelaire as a poet and a person). Contrasting that real-life
example with our Beethoven thought experiment above, the following sup-
position seems fairly plausible. Artificial means intentionally applied for the
purpose of enhancement in a creative process of art, would probably have to
cover an overwhelming share of the entire range of preconditions of that
process, before we would consider them having a substantial devaluing effect
on the final piece of art. Certainly, beyond a certain borderline we would be
inclined to assign the entire result largely to the enhancing means rather than
to the artist herself and this would certainly affect the worth of the result in a
negative sense. (Imagine, at some point in the future, the possibility of a
brain-computer interface where most of the productive part in the creational
process was simply and independently taken over by the machine.) However,
before the transgression of that line, we would not lower our appreciation of
the artistic work (nor of its creator), regardless of our knowledge of some
artificially enhancing method having been involved in its origins.

So the insights or presumptions that the President’s Council developed
and derived from the paradigm of competitive athletics do not seem to allow
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for sweeping generalisations over the area of psychic enhancements. (And
reconsidering competitive sports with a cursory second thought for a
moment, we might even have reason for a pausing caveat there: If we discov-
ered that some outstanding athletic performance was to a large extent simply
due to the extraordinary natural talent of the performing individual, say,
some exceptional genetic disposition, other than ordinary personal efforts,
we would probably not in the least diminish our admiration for the person
or for his achievement.261 What then exactly explains the difference if we
substitute “artificial medical enhancement” for “genetic giftedness”? After all,
in neither case the respective athlete truly merits all the credit for his
achievement, and in each case he might merit it to exactly the same degree.

The scepticism that arises out of these considerations is strengthened
when we examine our second proviso above. In so doing, we leave the sphere
of arts altogether and attempt instead to apply the President’s Council’s con-
cerns about devaluating effects of enhancement practices to other fields of
intellectual performances. Let’s begin with the rather trivial (though useful
and sometimes very challenging) example of learning a foreign language. Let
us assume, at some remote point in the future, it became possible to have a
chip implanted in one’s brain that would enable the recipient instantly to be
able to speak and understand, say, Chinese (without any considerable risks
or negative side effects). Would we have any normative objections to apply-
ing that method of “learning” Chinese, instead of subjecting oneself to the
traditional, arduous task of years of studying that language? Would the
resulting capability be downgraded in any sense by the new and easy way of
achieving it? Would we, in McKibbens words, “lose racing,” or in this case,
the empathetic virtue of being able to communicate with foreign people in
their own language? Would the trivial technical route to that ability amount
to a form of cheating ourselves?

The most plausible answer to all of these questions seems to be a firm
“no”. In the terminology we suggested above, acquiring the ability to speak a
foreign language seems to be an output- or efficiency-oriented intellectual
endeavour. What counts, are the results, not the ways of achieving them.

The same seems to be true as well for most other intellectual perform-
ances beyond the sphere of art. Take, for example, important scientific
achievements and discoveries (and allow us one more empirically absurd
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thought experiment). If we learned that the ingenious insights of Albert Ein-
stein’s general theory of relativity were the product not of his genius and of
years of hard work, but of some supernatural inspiration that could, in prin-
ciple, have been given or dictated to any non-physicist as well, we would cer-
tainly not come to the conclusion that this superhuman origin downgraded
the value of the theory and its impressive beauty, testified to by physicists
(and unfortunately only accessible to them). Of course, we would not credit
Einstein anymore for the great scientific achievement. But not because we
would accuse him of having done something morally objectionable (as we
certainly would an Olympic gold medalist after discovering that he had used
a means of performance enhancement like blood doping). Rather, we would
just cease to consider him the true author of the general theory of relativity.
The scientific value of the theory itself would remain untouched by the
withdrawal of, or, at very least, alteration in our admiration for its origin.

As a matter of fact, it seems rather difficult to identify any other area of
human performance, besides those of athletics (including chess) and (with
some qualifications) of art, where an artificial (medical) enhancement of the
performing persons would, with a rational degree of probability, have cor-
rupting effects on the results. That does not mean that there are no norma-
tive objections against medical techniques of psychological enhancements!
What we have been concerned with in the current chapter is only the ques-
tion of possible destructive effects on desired ends that might be exerted by
certain artificial means of mental enhancements.262 There might, of course,
be other normative reasons to resist the introduction and development of
psychological enhancement techniques in our societies (and we will examine
some further candidates in the following passages of this chapter). Further-
more, we found that, at least in some areas of human activity, such as athlet-
ics and art, there could be a real danger of such corrupting effects, at least if
the underlying enhancing methods were to become mass phenomena. That
insight should be enough for raising a moral warning flag if it comes to the
question of really introducing such enhancement techniques on a society-
wide level, or letting them develop to that extent. That warning’s function
consists in proposing to legislators and other competent institutions a close
monitoring of social developments that might be associated with such an
introduction, such as the possible metamorphosis that some of our socially
appreciated values might undergo.

At present, it could hardly be more than that. As far as potential legal
measures of intervening in such developments of science and/or society are
concerned (including perhaps even an outright prohibition of psychologi-
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cally enhancing techniques), legislators would, at the present time, be ill-
advised to resort to such measures simply in an attempt to protect our social
values. In most countries with a liberal constitutional order, such legislation
would, most probably, amount to a violation of constitutional rights which
themselves belong to our most important social values. These include the
right to privacy, the general right to freedom of action and the right to the
particular professional liberties of physicians.

6.4.6 Concerns about the Expanding Medicalisation of Human
Behaviour

“Medicalisation” is commonly understood as “the process by which a phe-
nomenon or issue not usually seen as a medical problem comes to be
regarded as susceptible to medical analysis and response” (Wachbroit
2001:229). In the current context, “medicalisation” means a gradual shift of
the demarcation line between treatment and enhancement, expanding the
sphere of the former while diminishing that of the latter. A growing number
of what used to be (at most) mild indispositions is being re-defined “disor-
der” or manifest “disease” and thus being absorbed into the system of medi-
cine.

This phenomenon manifests itself, first of all, in a dramatic increase in
the use of certain stimulating drugs, aimed at enhancing mental capacities,
in western societies, above all in the U.S. This increase is mirrored in the
escalating figures of the production of such drugs, above all
Methylphenidate and Fluoxetine. According to a testimony of the Deputy
Director of the U.S. American Drug Enforcement Administration (DEA)
before the House Subcommittee on Early Childhood, Youth and Families,
the Methylphenidate quota in the US increased from 1768 kilograms in 1990
to 14,957 kilograms in 2000 (Woodworth 2000). Much of this increased use
is due to an expanding diversion of the drug and to other illicit practices.
However, a significant portion of this escalating figure has to do with the
practice of physicians prescribing the drug for a growing multitude of minor
indispositions or insignificant (if undesired) behaviour variants, especially
in children, that would formerly not have been considered “disease” or “dis-
order”. As Charles Krauthammer, a member of the US President’s Council
on Bioethics, put it at one of the Council’s meetings in 2003: 

[...] this explosion, this doubling or tripling of the use of drugs in adolescents and
in children is clearly a result of the fact that it has all been opened wide by the
vagueness and the often arbitrariness of psychiatric diagnosis. It’s as if a psychiatric
diagnosis is sort of the wild West. There is no law, and anybody can come in and
stake his claim and claim that they’re treating an illness when we’re not even sure
what that illness really is. [...] The fact is that we have what, almost six percent of
our kids being medicated... (President’s Council on Bioethics 2003)

In a similar manner, Richard DeGrandpre points out that this process is
massively promoted by the fact that, as to ADHD (the regular target of
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methyphenidate), there is no conclusive way “to draw a sharp boundary
between those who are considered ‘normal’ and those [considered] to be ill”.
(DeGrandpere 1999:133)

This certainly describes a serious problem, and one that is escalating not
only in the US, but in European countries as well. However, in the context of
our inquiry, it is not a problem in its own theoretical right. Rather, it belongs
to the debate on the distinction between treatment and enhancement, which
is itself closely affiliated with questions of distributive justice. Of course, this
process of medicalisation might, to some extent, reflect a social demand for
the re-definition of the treatment-enhancement distinction. Yet such a re-
definition must not be left to free-market forces, but be based on conscious
decisions by the competent institutions of democracy, since any such deci-
sion concerns a particularly sensitive area of social justice, As we have
pointed out, legislators have a “robust” competence in this respect, the fact
notwithstanding that there is no objectively provable criterion as to where
the concrete borderline should run. However, by far the larger part of the
said medicalisation process is nothing but the aggregate result of a massively
spreading practice of misnaming: What is really a desire of people for
enhancement is tacitly accepted and treated as “disease” by thousands of
individual physicians in individual prescriptions. This yields no sufficient
normative basis for the social distribution of scarce; costly, and potentially
life-saving resources.

Hence. above all legislators and politicians, but also the associations of
the medical professions, are called for to stop this privately induced and
uncontrolled process of extensive medicalisation. This is certainly a weighty
political postulate, but it denotes only a secondary, pragmatic, not a primary
normative concern (or put differently: a concern of the enforcement, not of
the establishment of a normative principle). The question it addresses might
inevitably surface in the wake of whatever solution a society establishes to
the normative problem of line-drawing. However, it is not itself a part of this
problem. Thus we shall not address it separately here. Instead we refer the
reader to the discussion of the treatment-enhancement distinction above,
and to that of the problems of justice in the subsequent chapter below.

6.4.7 Concerns of Justice

6.4.7.1 The Concept of Justice: Forms, Subjects, Objects, and Basic
Distinctions

“Justice” is a notoriously complex and multi-faceted concept. Famously,
Aristotle was the first thinker to distinguish between two basic forms or divi-
sions of justice in his “Nicomachean Ethics”: distributive justice (iustitia dis-
tributiva), and “commutative” justice (iustitia commutativa), the latter being
further differentiated into (i) justice of fair exchanges, (ii) restitutive justice
(justice of fair compensation), and (iii) corrective or retributive justice (cf.
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Aristotle 1951:book V, 1129a–1135a). Furthermore, from these basic forms
on the interpersonal level, which he called “particular justice” (iustitia partic-
ularis), Aristotle already distinguished a form of “collective justice” (iustitia
universalis), even though he did not really, or at least not very clearly, project
that notion onto the subjects of whole political systems or their institutions.
Aristotle’s conceptions have remained influential up to the present day.

In contemporary theories, most suggestions to differentiate between divi-
sions of justice encompass the notions of (i) distributive, (ii) exchange (viz
commutative), (iii) corrective and (iv) political justice. Within these four
divisions, several additional distinctions are usually suggested, most of them
draw rough conceptual and normative lines between:

– the subjects that are possible addressees or debtors of the duties of justice
(e.g. individuals, political systems, states, etc.), or possible bearers of the
predicate “just” (e.g. individual character, social institutions, laws and
legal orders, court decisions etc.);

– the subjects that are possible addressees or recipients of the benefits of
justice (individual persons, groups, social classes, states etc.);

– the basic principles upon which procedures of justice, especially just dis-
tributions, are to be grounded (e.g. equality, needs, desert, free-market
rules, etc.);

– the objects or goods that are subject to procedures of just distributions
(e.g. income, wealth, opportunities, well-being, etc.).

For the purposes of our present study, we may restrict that multiplicity of
notions in various ways. First, as far as the divisions of justice are concerned,
we have to deal primarily with matters of distributive justice. For this is the
only type of justice whose principles might be required in evaluating the
potential ramifications of psychic enhancements. Above and beyond that, we
must only concern ourselves with certain aspects of political justice: with
social effects that a widespread use of techniques of psychic enhancements
might produce and that might call for regulations, according to principles of
justice, in a well-ordered society.

6.4.7.2 Enhancement Techniques and Distributive Justice

Generally speaking, theories of distributive justice aim at establishing princi-
ples of fair distribution of certain benefits and burdens ensuing from inter-
actions between members of cooperative societies. A host of such principles
have been proposed in moral, legal and political philosophy, varying in
numerous aspects, such as what benefits should be subject to distribution
(e.g. income, opportunities, well-being), or what primary criterion or mech-
anism the process of allocating such benefits should be governed by (e.g.
equality, desert, need, free market transactions). Divergent opinions on all of
these matters notwithstanding, there is a consensus that not all objects,
merely by virtue of having value, are also possible objects of concern for
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principles of justice. Only “primary social goods”, to employ John Rawls’
famous term, are proper objects of distributive justice, i.e. goods that are (1)
not merely natural endowments and are (2) valuable for every rational
member of society, irrespective of his or her individual preferences and per-
sonal life plan (cf. Rawls 1971:§ 11:62; § 15:90).

Health care services surely belong among those primary goods. They are
socially distributed (and hence are social goods) and they are destined to
preserve or restore health, which is an “enabling” (or “all-purpose”) precon-
dition for any reasonable life plan of any rational person (and hence are pri-
mary goods as well). Rawls, though, did not originally mention them in the
index of primary social goods that he provides in his “Theory of Justice”.
However, in a later reply to objections raised by Amartya Sen, he adjusted
this index by pointing out that, on the level of concrete political decisions, it
adopts a much greater flexibility than on the level of an abstract theory. On
this level, he says, a system of public health care must be included in an
enlarged index of primary goods. (cf. Rawls 2001:§ 51.5.–51.7.,171–176). 

In contrast, “political justice,” as we shall employ the term for purposes of
our analysis,263 encompasses all other tasks of surveying, controlling and, if
necessary, correcting social developments in the realm of medicine which
actually, or potentially, concern the rights or interests of each individual and
of society as a whole.

With regard to questions of distributive justice, i.e. to the just allocation of
social primary goods, there does not appear to be any particular normative
problems that are specific to the distribution of medical resources in any of the
three genuine spheres of medicine, namely treatment (as delineated above),
prevention and research. Some of the uncommon intricacies of the new meth-
ods of brain intervention may raise the question whether their inclusion in the
basic package of medical care that any public health system should provide
accords with an appropriate ratio of costs and benefits. In some cases, the wis-
dom of recognising such interventions as medical treatments may appear
doubtful and the matter may certainly be handled differently in different juris-
dictions without necessarily raising concerns of justice. However, such prob-
lems are common to most, or even all, innovative and technologically com-
plex, (and therefore expensive) medical means. They do not genuinely con-
cern principles of justice but, rather, definitional questions and matters of
political and economic prudence. Hence, we shall not address them here.

Difficult problems of justice, however, do arise with respect to enhance-
ments. Two different types might be distinguished. Roughly, they could be
labelled the “inequality-exacerbating effect” and the “resource-squandering
effect”. The problem of the former effect ensues if one, strictly excludes, as we

358 6 Treatment – Prevention – Enhancement: Normative Foundations and Limits

263 Note that this use of the term is consistent with its wide-spread use in philosoph-
ical discourse, but not with the meaning it bears in Rawls (1971). He uses it as an
umbrella concept covering the entire realm of social justice that he concerns him-
self with, including, above all, the whole range of problems of distributive justice.



suggest one should (cf. 6.3 above), mere enhancements from the publicly
funded systems of medicine. In this case only those who can afford to pay for
such services will be in a position to benefit from their positive, “mind
enhancing” effects. Since most of these services are, and will certainly con-
tinue to be, very costly, only well-off people will be able to obtain these ben-
efits. This might exacerbate existing social inequalities. Wealthy people, priv-
ileged as they are anyway, are the only ones able to buy these services for
themselves or their next of kin, thereby acquiring yet more advantages in
many areas of social competition.

If this prospect became reality, it would surely raise serious concerns
about distributive justice (cf. Selgelid 2003, for genetic enhancements). Most
mental capacities that are positively valued in public or professional life,
such as alertness, promptness, accuracy in thinking or (to employ an all-
inclusive concept) intelligence, are what economists call “positional goods”.
This is to say that they confer substantial advantages on their possessors rel-
ative to others within the context of social competition for scarce and valued
positions and other desired goods. To the extent that basic mental capacities
or talents that used to be purely natural assets lose this status and become the
objectives of human intervention, the means of obtaining these interven-
tions themselves gradually gain the status of purchasable positional goods.
Consequently, they must be given the status of genuine objects of distribu-
tive social justice. 

This could initiate a spiralling effect. If (1) means of mental enhance-
ments are available only to the wealthy and (2) making use of such means
confers substantial competitive advantages for the acquisition of additional
advantages, including wealth, and (3) a grossly unequal distribution of
wealth is a matter of concern for distributive justice, then the exacerbating
effect of artificial mental enhancements on problematic patterns of social
distribution is obvious.

As is well known, premise (3) has been subject to controversial philo-
sophical debate for centuries. We could not fruitfully attempt to embark on
that discussion here. For the purposes of our inquiry, it should suffice to say
the following. Western liberal societies have always experienced unequal dis-
tribution of wealth and opportunities. The majority of the population in
these societies has come to accept this distributive mechanism as, at least,
not completely inconsistent with principles of justice. However, there is little
doubt that legislatures even of decidedly liberal states are justified in acting
to counterbalance the social effects of dramatically increasing inequalities in
wealth amongst their citizens.264 This is especially true when the driving
force behind such tendencies is not grounded in anything like desert on the
part of the privileged. This would be the case, by and large, for the positional
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advantages of artificial mental enhancements, should the social develop-
ment described above occur in substantial measure. We do not overlook the
fact that such enhancements will usually confer the said advantages only in
an indirect way which does not exempt the person thus enhanced from the
necessity to expend considerable endeavour in order to achieve the desired
effect. Yet the positional advantages thus achieved would suffice to make the
underlying enhancements problematic under criteria of justice, since the
very same amount of endeavour by unenhanced individuals, whose natural
intellectual capacities were not originally inferior to those of their now
enhanced fellow citizens, could not yield comparably good results.

It is difficult to assess these problems. Much of what a reasonable (and
legitimate) strategy for preventing such a social development would have to
consider hinges on the empirical probability of the above envisaged undesir-
able scenario. Regarding this question, we do not have any clear indications
yet. However, apart from the lack of current empirical evidence, it does not
appear totally improbable that some inequality-exacerbating effect of the
kind described above might occur in the future. This is reason enough to
invoke a principle of caution again or to raise a moral warning flag. Potential
developments such as those described in the preceding paragraphs should be
monitored closely by the competent political, scientific and societal institu-
tions. Clear indications that an increasing availability of purchasable mental
enhancements might lead to a starkly unequal distribution of wealth and
social opportunities, should be counteracted by political and legislative
measures (cf. Brock 2003:366; Buchanan et al. 2000:319, both for genetic
enhancements). Such measures would, of course, have to meet common cri-
teria of proportionality. Hence their concrete embodiments could be mani-
fold, spreading across a wide spectrum of legal instruments – from tax poli-
cies, restrictive licensing practices vis-à-vis medical enhancements, up to the
ultima ratio of legal prohibition, possibly backed up by a threat of punish-
ment.

It is important to notice that it would not sufficiently satisfy the demands
of distributive justice to counteract the above scenario, should it ever occur,
through a (partial) redistribution of the unequally accumulated wealth via
means of general taxation. A grossly unequal distribution of social opportu-
nities, be they for desired professional positions or other goods relevant to
the quality of individual life, usually has additional negative consequences
beyond the narrow economic sphere. It also favours an unequal distribution
of basic conditions of self-esteem, at least with regard to those who are
pushed out of the labour market completely for reasons of not being able to
keep up with their artificially enhanced competitors. Such conditions of self-
esteem, whatever the exact list of their necessary and sufficient elements,
may well constitute, as John Rawls has argued, the most important of all pri-
mary goods (cf. Rawls 1971:§ 67:440–446). One of these conditions is,
according to all empirical psychological evidence, rooted in the personal
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experience of serving a social function that is somehow valuable for, and
needed by, one’s fellow citizens or society as a whole. For most people the
possibility of this experience is simply associated with having a job, that is,
with the opportunity to earn their living through their own work. This is
why the kind of exacerbated inequality that might occur in the wake of a
grossly unequal distribution of mental enhancements cannot sufficiently be
compensated for by mere financial measures. The often invoked “scandal of
liberal economies” – that they usually exclude a significant portion of the
population from the labour market – must, to all our present knowledge, be
accepted for an as yet indefinite period of time. However, it should not be
intensified by avoidable social developments.

The same considerations hold for the question of research into brain-
invasive measures exclusively designed to further purposes of mental
enhancement. Such research should not be supported through public fund-
ing. This would constitute just as great a misallocation of scarce resources,
and thus a violation of principles of distributive justice, as would the deci-
sion by a publicly funded health insurance system to cover the cost of an
actual enhancement procedure. A different matter, though, is basic research
destined to clarify the conditions of effectiveness or the pathogenic func-
tions of such enhancement methods. To elucidate this point, one may invoke
an analogy from the realm of purely physical enhancements. No research
aiming at new methods of illegal performance enhancement in sports
should be publicly sponsored. However, basic research into the functional
and pathogenic mechanisms of such enhancement methods certainly
should. None of this suggests a moral verdict on, let alone a call for an out-
right legal prohibition of, such research. What we wish to emphasise, though,
is that it should be left entirely to private enterprise.

Having expounded all of the preceding considerations, however, we now
wish to add a twofold caveat against adopting interventionist policies too
rashly at the present time.

(1) As we said above, whether or not the potential negative developments
will become manifest is an empirical question. It cannot be answered by
mere theoretical speculations, plausible as they may appear, but must be
proven by observable facts. Up to now, such facts have not been estab-
lished. Even technologically advanced societies with strong inclinations
towards science and technological innovations seem, as yet, pretty far from
experiencing such detrimental effects on distributive justice. Of course,
legitimate policies can, and should, aim at preventing potential undesired
developments. However, that requires a complex process of weighing pro-
tection against concerns about the possible infringement of civil liberties.
This process, in turn, must be based on sufficient information about
impending risks. Without such knowledge, rational and proportionate
countermeasures are hardly conceivable. The information available for leg-
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islators and other political decision makers is clearly insufficient for a sen-
sible assessment of the issue at the present time (cf. Lindsay, 2005, for
genetic enhancements). Since political impediments, let alone legal prohi-
bitions, always come at a price for individual and societal liberty, we pro-
pose that governments and legislatures currently confine their policies to
the procedures of attentive observation that we pointed at above (similarly
Mehlman 2004).

(2) This call for political restraint is strengthened by a further thought. As we
said in the previous section, certain mental capacities are positional goods,
i.e. they confer competitive advantages in numerous contexts of social life.
But that is not the whole story. These capacities also have what can be called
independent value, i.e. value for the individual life and well-being of their
possessor alone (Lindsay 2005). Particularly well-developed cognitive abili-
ties may enable the person endowed with them to successfully participate in
competitive enterprises. Yet they can also lay the ground for the development
and satisfaction of elaborate intellectual preferences, which serve the wishes
for personal enjoyment or favour the fruition of individual inclinations in
art, literature or science, with no intent of these being used for economic
gain. The freedom of developing one’s subjective capacities for a more fulfill-
ing mental life should not be ignored or underestimated. It is, to a large
extent, constitutive for the process of building up one’s own personal char-
acter. The basic preconditions of this process, such as alertness, memory or
the ability to concentrate over sufficiently long periods of time, are all-pur-
pose mental capabilities and, as such, are what we have labelled above “out-
put-oriented”. This is to say that whatever concrete intellectual or artistic
ability one might acquire (at least partly) through artificial enhancement,
these all-purpose capabilities are not devalued in the least by such a proce-
dure (cf. our discussion Section 6.4.5 supra).

Both these considerations corroborate the above proposal to refrain at
the current time from strictly prohibitive interferences with the develop-
ment and applications of brain-invasive techniques of mental enhancement.
Current policy should be restricted to the role of the keen observer of the
social consequences that might ensue from these developing techniques
(similarly Buchanan et al. 2000:318–321; Lindsay 2005, both for genetic
enhancements265). 

The second main concern that we formulated above, besides the
“inequality exacerbating effect”, we called the “resource-squandering” effect.
It purports that the utilisation of medical means for mere enhancement pur-
poses amounts to a wastage of scarce life-saving resources in areas beyond
therapy or prevention. Note that the justifiability of this reproach does not
depend on the question of who pays for the (mis)application of such means.
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Hence, it is of no relevance that, according to our argument above, it must
always be the private recipient of the enhancement, not the socially financed
system of health care, who has to bear the immediate cost. Rather, the cri-
tique of the research-squandering effect points to the limitation of medical
resources in absolute terms. That is to say, it refers to the fact that medical
means, including expert manpower, used up for one particular purpose are
necessarily unavailable for any other potential application. If they are used
for enhancement purposes, the resources thus deployed are not available for
use in the much more important area of treatment, where they function as
potentially life-saving or health-restoring means. There may not be a con-
crete link between the particular usage of means in one context, and their
abscence from another functional context. Nevertheless, if we take the sys-
tem of health care as a whole, the said interdependence is inevitable. Or so
the argument goes.

This reproach appears conclusive under either of two empirical prem-
ises. First, it could rest on the assumption that the entirety of medical
resources in a given society is always, or at least normally, subject to a more
or less exhaustive demand by that society’s members. Consequently, at any
given time resources are being utilised to somewhere near their full capac-
ity. The scarcity of medical resources in certain areas notwithstanding, this
does not appear to be a very plausible empirical assumption. Another,
somewhat weaker premise might claim that the widespread use of medical
resources for purposes of mental enhancements actually exerts a notice-
able compromising influence on their availability for treatments. In this
case too their application for mere enhancements would be, to some
extent, parasitic on their primary purpose. This might also be criticised as
a violation of principles of distributive justice. After all, not only the appli-
cation, but also the production of medical resources, is a huge and perma-
nent drain on society’s financial resources. Hence, any use of these
resources for purposes other than the treatment or prevention of ill-health
– the raison d’être of the whole system of health care and the principal jus-
tification for its maintenance by large public funds – is a misuse of these
funds.

This reproach appears plausible, at least to some extent, provided that it
rests on a sound empirical basis. Whether or not this is the case, is quite
unclear at present. One must not overlook the fact that exactly the same type
of resource-squandering effect can be seen in the current practice of cos-
metic surgery, which is widely approved of by the public and by the legal sys-
tems in western societies. However, this lack of clarity with regard to the
empirical premises of the argument is reason enough to raise a moral warn-
ing flag once more and to urge close observation of future social develop-
ments in this area. It does not, however, presently render sufficient ground
for an outright legal prohibition of possible applications of brain interven-
tions for mental enhancement.
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6.4.7.3 Mass Enhancements and Political Justice 

On several occasions (cf. e.g. Section 6.4.3.2 supra), we have already alluded
to the risk that a widespread use of brain-invasive mental enhancements
might transcend the entire sphere of normative problems associated with
their purely individual use. If interventions aimed at an enhancement of cer-
tain cognitive capabilities became a social practice undertaken by large num-
bers of people, this practice might begin to exert a growing pressure on oth-
ers who are unwilling to undergo such a procedure. For if these dissenters are
also disinclined to accept substantial competitive disadvantages in social and
professional life, which might be associated with their refusal to undergo
enhancement procedures, they are faced with a serious dilemma that is
forced on them by the aggregate will of others.

As we argued above, this type of social pressure would not infringe on the
dissenters’ legal autonomy, even though its origins are not of a natural, but of a
man-made kind. Forms of social life that evolve (legally266) in a society are sim-
ply part of the objective environment of an individual, just as his or her natural
surroundings are. The former do not affect someone’s legal autonomy any
more than the latter, regardless of how irresistible their influence on the indi-
vidual’s decisions might be.267 Hence, the social pressure placed on some people
in the wake of a widespread practice of self-enhancements in others, would not
touch upon the validity of their (albeit unwillingly given) consent, should they
in the end concede and undergo such a brain-invasive procedure themselves.

However, the legal rules structuring interpersonal relations are only part
of the story. The state’s (viz the legislature’s) undeniable right – even its
prima facie duty (within certain limits set by the constraints of its own dis-
cretionary power) – to interfere in such social developments in order to
shield its citizens from coercive societal demands is also of relevance in this
instance. A collective pressure to undergo physically invasive procedures
bears considerably more weight than, say, the coercive effect of a largely
motorised society on its members to obtain a drivers license and use a car in
order to remain competitive in one’s professional life. Given the primary
importance of the state’s duty to protect the life and health of its citizens,
even an indirect and mediated danger to physical integrity of the kind we are
currently assessing demands careful scrutiny. The state must take on that
challenge and address the question of whether or not to block the (albeit
indirect) danger to people’s physical integrity by means of legal prohibitions.

Again, the plausibility of postulating a more or less immediate prohibi-
tion of such interventions by the state hinges upon the empirical question of
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whether the said social pressure for mental enhancement is actually going to
emerge. This again cannot presently be predicted with anything approaching
certainty. However, nor can it be excluded with any great deal of certainty
either. This is reason enough for a final, and particularly important, warning
flag in the realm of social justice. The possibility of an impending threat on
people’s liberty to abstain from brain-invasive enhancements should be sub-
ject to especially vigilant monitoring by competent political authorities and
scientific institutions. Should clear indications of such a development in suf-
ficiently large social dimensions emerge, then intervention by the state to
protect those citizens who decide against undergoing brain-invasive
enhancements seems imperative.268

However, unless there is evidence of this kind of development, outright
prohibitions should be withheld. A completely abstract risk provision by
legal measures against unwanted but uncertain social threats, the possible
effects of which could still be blocked effectively if or when they occur, is not
justified in constitutional liberal states. Even the most plausible aspiration to
protect the liberty of individuals to abstain from mental enhancements must
not lead the state to ignore the associated costs in terms of the individual lib-
erty of others, namely those who would seek such an enhancement and who
would claim their (undisputed) constitutional right to dispose of their own
physical and mental matters in the way they themselves choose to. Thus, if
the envisaged negative development should occur, it will still pose difficult
problems of weighing conflicting interests for the legislators. How these
problems are to be solved, cannot be debated on the general level of the pres-
ent analysis. As always, it will be a matter of prudently weighing up the
potential positive and negative effects of any concrete solution proposed.

At least a passing mention should be made of one final problem of polit-
ical justice that might ensue from the prospective practice of mental
enhancements: a particular form of misallocation of costly medical
resources. Granted (counterfactually) that no significant opposition against
that practice would arise and granted, furthermore (counterfactually again),
that it was possible to safeguard equal access for all citizens to the new
enhancement methods, this might yet be prone to create a new and specific
problem of wasting medical resources. It would possibly establish a tendency
for those enhancing measures to be self-defeating. As we said above,
enhanced mental features are primarily, albeit not exclusively, positional
advantages. Thus, if everyone has them, they lose their character as advan-
tages. This might not be bad in itself. However, the misallocation of expen-
sive medical and research resources that this entails is fairly obvious. One
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could, perhaps, counter this concern with the overall positive effect on soci-
ety’s well-being that might result from a mass enhancement of mental capa-
bilities of its citizens, even if it conferred no positional advantage on any
individual person anymore. However, a new form of positional advantage
might even ensue from such a practice. Whilst no advantage would be
gained by individuals competing against others within their society, there
would be a potential advantage gained by that society as a whole in terms of
its ability to compete with other societies in foreign states. The argument,
somewhat crudely stated, is that a considerable lift of the average I.Q. of an
entire population could certainly confer a positional advantage on that state
in the arena of international affairs.

However, most of this is still mere speculation (although by no means
implausible). This supports our general proposal to monitor current devel-
opments closely, and to be prepared to act prudently, and in good time,
should any of these undesired consequences occur.

6.5 Enhancing the Mental Features in Others

Such enhancements raise particular problems if and when exerted on people
not in a position to give informed consent. The paradigm group that comes to
mind is, of course, children. The basic question then is whether parents should
be allowed to have their offspring mentally enhanced by artificial interventions
and whether such decisions should be dictated by the parents alone?

However, children are not the only group of people to fall under the
above heading. As far as mentally disabled or otherwise ill persons are con-
cerned, one would normally consider interventions destined to improve
their situation treatments, not just enhancements, the gliding spectrum
between these two concepts notwithstanding (cf. 6.3 supra). For this reason,
we will not specifically deal with problems concerning this group here.269

However, there is a third group of interest to us here, namely detainees in
prison. Consider, for example, the following scenario: Someone who com-
mitted a severe crime does not only have to serve his sentence, but is con-
fronted with the bleak possibility of remaining detained indefinitely because
he has been deemed a threat to society.270 Psychiatrists describe the source of
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his dangerousness as a manifest sociopathy, rooted in various character traits
that can be identified individually. Mental enhancement techniques of vari-
ous kinds have developed tremendously over the preceding years. The
experts say that there is a very good prospect of treating the detainee’s
sociopathy successfully by giving him a range of powerful new psychotropic
drugs and/or intervening into his brain by using other, more direct meas-
ures.

The scenario raises a host of different questions. Isn’t what the psychia-
trists suggest just treatment of an illness (“sociopathy”)? Are there any dif-
ferences between interventions of the suggested kind and ordinary, tradi-
tional treatments of prison inmates? What if the detainee refuses to give con-
sent? Could he, under any circumstances, be subjected to forced treatment
(or enhancement depending on how it is to be defined)? What if he does not
refuse consent? Could his consent, under the specific circumstances, be con-
sidered to be “freely given”, where the only alternative he had was to remain
in detention indefinitely? Is it legitimate for the state to make offers that are,
in the above sense, necessarily coercive to some extent? Finally, considering
this coercion, what about possibly grave side effects that might occur after
such an intervention? Would responsibility for them fall on the coercer?

6.5.1 The Mental Enhancement of Children

We restrict the following analysis to the paradigm case of personal relation-
ships where decisions to intervene in a child’s physical or psychic integrity
may occur, namely the relationship between children and their parents.271

There are, of course, other personal or institutional settings where such deci-
sions may also be taken. However, these do not seem to pose any additional
normative problems; so we can safely disregard them here. We will also not
take up again the problem of possible normative objections against the new
means of mental enhancement (or their alleged consequences) just in them-
selves, for instance the feared social devaluation of the desired ends for which
those means might be employed. The questions involved here do not appear
to differ in any important respect when those means are applied to children
instead of adults. So in the case of these problems, we may just simply refer
the reader to our analysis above. On the other hand, what is certainly very
different from the case of adults is the question of the possible side effects of
such enhancement strategies. Consequently, we will deal briefly with that
problem once more in our present context.

A few preliminary distinctions seem in place to provide us with an initial
overview of the range of problems that we encounter here. First, we must
recall and re-emphasise our basic normative distinction: that between law
and ethics. What might be morally objectionable or, at least, undesirable as
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of our enquiry there is no normative difference between these types of parent-
hood.



an educational measure might still be legally allowed or perhaps granted as a
parental right.272 Furthermore, within both normative spheres we want to
distinguish four abstract levels and, on each of them, contrast two concrete
types of problem:

– First, on the level of the parent-child relationship, the right of parents to
define which goals, values and orientations they want to guide their chil-
dren’s lives, and their complementary right to decide on and implement
the educational measures they consider necessary or useful to achieve
those goals, must be weighed against the protected rights of children that
parents have a duty not to infringe upon.

– Second, on the level of the methods of intervention to be employed,
enhancement measures that aim at improving specific mental features
(like, for instance, musical talent), correlated with only particular goals of
human acting (a career as a musician)273, versus “general-purpose means”
(Buchanan et al. 2000:167), destined to improve basic, abstract capabilities
underlying most or all specific cognitive performances, and thus being
valuable for any life plan (for instance, memory, alertness, the ability to
concentrate and the like).

– Third, on the level of possible consequences, interventions with effects
that are limited in time, or at least reversible in principle, versus interven-
tions with expectedly permanent and irreversible consequences.

– And fourth, on the level of possible targets of an intervention, enhance-
ments of a child’s cognitive abilities, versus enhancements of his or her
mood or motivational states. It is not clear from the outset that normative
questions possibly raised by these types of intervention should be the
same for all of them.

6.5.1.1 Questions of Law and Legal Principles

Normatively speaking, in modern liberal democracies the parent-child rela-
tionship is basically constituted by three components (cf. Noggle 2002:97):

(1)A parental duty to observe and protect their children’s rights and to pro-
mote their children’s perspectives for positive personal development.

(2)A parental right to decide on and choose their own preferred ways of rais-
ing and educating their offspring, thereby shaping the physical and men-
tal “being” of their children in many important respects.

(3)A corresponding parental authority to enforce those decisions vis-à-vis
their children and to exercise (moderate) coercive measures on them for
that purpose.
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from a moral point of view.

273 Notwithstanding the fact, of course, that presently there are very few (if any)
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As far as right (2) is concerned, the law in most well-ordered, modern
societies grants great discretion to parents to choose and prescribe the
course of education for their children. Usually the respective basic choices
are taken by selecting, modifying or else banning numerous environmental
contexts and factors that children are engaged in or come in contact with,
which could exert relevant influences on them. In numerous liberal legal
orders, such as in Germany, this broad authority to decide on such factors is
a fundamental constitutional right of parents. It is, of course, subject to cer-
tain constraints. These are marked by the protective boundaries of the chil-
dren’s own constitutional rights which parents have a duty to observe (listed
in point 1 above) and the state is obliged to safeguard or, if necessary, to
enforce.

The last sentence may give the somewhat misleading impression of a pri-
marily confrontational relationship between these two domains of rights.
However, one very important idea in the normative underpinnings of these
parental rights is the assumption that, at least in well functioning families,
children also benefit enormously from their parents’ having the above rights.
Besides the basic experience of love and trust, children need guidance and
orientation in various important respects in order to be able to develop their
own personalities and the capacity to lead their own, autonomous lives in
society later on. It is probably undisputed that (at least under relatively nor-
mal familial circumstances) it is those towards whom children usually dis-
play their most fundamental natural experience, that of love and trust, who
are best-suited to provide the guidance that is necessary for a child to flour-
ish physically and mentally. In that respect, parent’s and children’s rights
simply coincide. The setting in which this process takes place must, for obvi-
ous reasons, be granted a considerable amount of protection from any exter-
nal control over the relevant parental decisions. 

However, there must also be limits. In taking decisions about their chil-
dren’s welfare, parents are not allowed to foreseeably cause considerable
harm to their children’s present well-being and future perspectives. As far as
this prohibition is concerned, though, one needs to distinguish between two
types of harm: physical and mental harm. Legally, parents do not have the
right to cause any physical harm to their children, whether it be actively
brought about or passively allowed to occur.274 However, they certainly do
have the legal authority to intentionally direct their children’s mental devel-
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274 To be sure, parents certainly do have the right to expose their children to moder-
ate risks associated with the normal course of a child’s development and educa-
tion, which could possibly lead to minor injuries or illnesses like small lesions
caused by a fall from the bicycle or a cold resulting from a skiing or an ice-skating
trip. However, stated more precisely, what are permitted are not the injuries
themselves but only the risks that may eventually lead to them. Consequently, the
parents are “distanced” from the harmful results, i.e. the latter are not legally
attributed to the parents’ behaviour.



opment in a direction that most reasonable observers would deem psycho-
logically harmful.

The famous American case of the community of the so-called Old Amish
Order may serve to illustrate this point. The Amish sect, for religious rea-
sons, claimed the right to restrict schooling for their children to 14 years of
age, two years less than was required by state law. The motive behind this
claim was to ensure the prospect of a modest agrarian life for their children,
“aloof from the world and its values”, as the Supreme Court of the United
States formulated it in its 1972 ruling on the case (Wisconsin v. Yoder 406
U.S. 205 [1972]:210). The deliberate aim of the Amish was to close off any
other future option beyond that agrarian life for their offspring. After having
been denied such a right by the Kansas Supreme Court, “they won a
resounding victory in the Supreme Court” six years later (Feinberg 1992:76,
83). It is certainly not too malicious a formulation to call this the granting of
a parental right to inflict some (largely “mental”) kind of harm onto their
children by substantially curtailing their future chance of an autonomous
choice about how to lead their own lives. We do not want to suggest that the
decision was wrong.275 Maybe it was not. What we want to point out is the
width of the scope of parental discretionary authority. Even the deliberate
shaping of one’s children’s character in ways that most reasonable people
would consider seriously harmful for their own children does not necessarily
exclude such actions from the realm of legitimate parental behaviour. The
legal problem for the respective state institutions to draw a reasonable line
between the protection of children from harm and protection of their par-
ents’ freedom to implement choices about the most fundamental impacts on
the “bodies and souls” of their children can pose very difficult questions. As
the Amish case demonstrates, that is, of course, a general problem. So we
need not go into any further detail here.

Taken as an illustration for the point we want to make here, the Amish
example suffers from one particular, if minor, flaw. The right of the Amish to
raise their children according to their own values is not only an individual
right of parents. Rather, in this particular case the parental rights are, or
were, supported by the rights of the entire group to their cultural and reli-
gious identity. These rights certainly entitle the Amish to reasonable meas-
ures of securing their continued existence as a group. Perhaps such consider-
ations were even part of the decisive aspects of the Supreme Court’s decision
in “Yoder”. Now, questions of group rights would certainly not normally be
involved in individual decisions of parents to enhance the mental capacities
of their children (though they might be involved in individual Amish par-
ents’ decisions to do the opposite to their children). However, this particular
weakness of our analogy does not render it useless or implausible for our
purpose. Though the contribution of the group-rights dimension to the
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field of individual rights of parents who belong to a cultural minority must
not be discounted, its significance should not be overstated either. What
group rights add to the process of weighing parental rights to educate their
children against the children’s own rights not to be seriously harmed are typ-
ical utilitarian considerations to the effect of somewhat increasing the
weight of rights on the side of the parents. From a legal perspective, sheer
utility based concerns or interests can usually not outweigh basic individual
rights. Since what is at stake on the other side of the weighing process are the
constitutional, individual rights of children, the extraweight of the utilitar-
ian argument brought to bear on the side of the parents might suffice to tip
the scales in cases of otherwise nearly equal positions. However, it could cer-
tainly not make the decisive difference to overturn children’s rights that can
otherwise claim clear pre-eminence over those of their parents. Thus, utility
based arguments could not have played that sort of decisive role in “Yoder”
either. There are certainly no such group rights which can infringe upon
basic rights of the group’s individual members simply for the purpose of
securing the continuity of some cultural trait of the group that the respective
individuals wish to ignore or escape from. So the Supreme Court’s decision
in “Yoder”, yielding to the Amish parents’ rights, serves as an apt example to
demonstrate the far-reaching discretionary powers that parents also have in
normal cases of educating their children according to their own preferences,
even where there are no group-rights aspects involved.

The most obvious question that arises for our analysis out of these con-
siderations is whether the right of parents to choose what they consider
“best” for their children’s development encompasses the competence to
apply intrusive medical means for the sole purpose of enhancing their chil-
dren’s mental capacities? If it does in principle, where are the limits to such a
competence? It should be born in mind that we are currently considering
these questions from the perspective of the principles of law and not from
the standpoint of ethics. Consequently, it is difficult to imagine any even
halfway realistic case where a parental decision to have a particular mental
capacity of their child enhanced, could transgress the legal boundaries of
parental authority and infringe upon the child’s right to be free from the
infliction of serious mental “harm” simply (and only) as a result of bringing
about of this enhanced feature. (The issue of the potential physical side
effects of such a procedure is a different matter and we will come to it
shortly.)

Certainly, if evaluated as improvements, enhancements of mental capaci-
ties are relative in at least a twofold sense. First, they are relative to a set of
basic values which allow for the identification of the respective enhanced
capacity as desirable, i.e. as an improvement. Second, they are relative to
other mental features, in the sense that the enhancement of a desired prop-
erty x may only be possible at the expense of some other property y which, in
itself, is also judged favourably by reasonable standards. However, in both
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respects parents have a wide discretionary power to decide on the principal
orientation of their children’s development. We will illustrate this point with
a scientifically unrealistic, but very graphic, example. If, for example, parents
of an Amish background desire the features of humbleness and modesty for
their children, they are in principle entitled to take a course of action
designed to bring those features about and to accept the associated trade-offs
with other capacities. (As far as they were to employ only traditional educa-
tional measures, nobody would seriously doubt that they were acting within
their rights.) However, if the most effective way to bring about this desired
result is a pharmacologic intervention in the CNS, parents are also entitled –
assuming there to be no physical side effects for the time being – to authorise
that intervention, even if it were irrevocable in its psychological effect. This
parental authority is not restricted by the foreseeable consequence that this
intervention (let us assume for arguments sake) will foreclose the develop-
ment of other mental features which, judged on the ground of different val-
ues, are also favourable properties to have, such as intellectual alertness,
artistic creativity and professional competitiveness. One should not overlook
that these closed-off consequence might just as well occur if the parents only
employ traditional means of education, which they are undisputedly allowed
to do.

From a moral point of view, such a parental course of shaping, or rather
curtailing, a child’s future raises more serious concerns. We will deal with
them later in the current chapter. However, the law’s tolerance towards
parental rights is wide enough to enclose such a far-reaching authority.

A different matter, as we already mentioned in passing, is the question of
physical side effects of this type of enhancing strategy. Parents are, in princi-
ple, only allowed to authorise medical interventions to the advantage of their
children. In cases of treatment of diseases this encompasses the acceptance
of a reasonable risk-benefit ratio of medically directed measures. It may,
therefore, justify even serious risks of grave physical harm in respectively
serious cases of illness.

In the case of the Amish people, detailed above, this means that the mere
modification of certain neurostructures in the child’s brain, that are directly
correlated with a desired characteristic, cannot be considered a disadvanta-
geous physical intrusion. Thus, it cannot be prohibited as long as the associ-
ated feature is not itself harmful to the child. Other physical side effects must
also satisfy the criteria of a reasonable risk-benefit ratio. It is important to
mark clearly the three main features of this particular risk-benefit ratio of
enhancement interventions:

– First, it obviously cannot be the same as in treatment cases.
– Second, the benefit to be taken into account is not the final end of the

intervention, i.e. not the psychic trait desired by the parents for their child
(in our Amish-like example: humbleness and modesty). The law neutrally
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tolerates this end, but without judging, let alone endorsing it from a nor-
mative point of view.276

– Third, the value to be inserted into the risk-benefit calculation is, there-
fore, solely the parental freedom to make choices of the said kind for their
children.

This freedom does not justify the deliberate infliction of physical harm of
any considerable weight. It does, though, encompass the acceptance of cer-
tain serious risks of very moderate harms (as well as very moderate risks of
more serious harms) associated with the course of normal or universally
acceptable measures of education. A mother determined to fostering a sense
of altruism in her ten year old son may, for example, make him crawl into a
narrow hole in the ground to rescue the neighbour’s daughter’s kitten, even
though she knows with near certainty that this will lead to her son receiving
scratches and bruises in following her command. 

This example, trivial as it is, may serve as a paradigm for shedding some
light on what a justified risk-benefit ratio in educational measures with fore-
seeable consequences of physical harm might look like. Note that there is a
sliding scale of mutual interdependence between risk on the one hand and
educational benefit on the other. The acceptable potential harm may be
somewhat greater if the risk of its coming about is vague and small. It is
important, though, that this mutual interdependence is only acceptable
within a relatively small part of the range of overall possibilities. Real risks of
serious physical harm as foreseeable consequences of educational measures
cannot be justified at all, regardless of where exactly one wants to draw the
line where such “seriousness” begins. Of course, there is always a risk of seri-
ous harm, even death, arising accidentally out of even the most mundane
everyday practices of normal parenthood. As long as these practices remain
within the limits of “normality” – like, for instance, letting one’s twelve year
old ride his bike in public traffic – they are part of the ubiquitous “permissi-
ble risk” of living and acting in a complex and therefore dangerous world.
Catastrophic results of that normality are misfortunes, not matters of the
legal responsibility of parents.

Now we have laid out the basic normative framework to deal with the
problem of physical side effects foreseeably associated with mental enhance-
ment measures. Again, there is no clear-cut formal apparatus to deliver solu-
tions for concrete cases. However, two consequences of our analysis should
have become sufficiently clear. First, that mere enhancement measures are to
be considered parental idiosyncrasies, neutrally accepted by the law as part of
parental discretional authority, but not, in themselves, legally valued (even if
they were doubtlessly valuable from an ethical point of view). Second, exactly
for this reason, risks of physical side effects are, in principle, only tolerable
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within the very narrow limits that regularly confine the acceptability of nega-
tive physical consequences of educational measures. A somewhat futuristic
example can help to illustrate this point. A major surgery to implant some
cognition enhancing device in the brain of a normal child would not be
acceptable on current legal principles, even if it caused no significant further
risk beyond the immediate injury associated with the intrusive operation
itself. The latter alone suffices to make the intervention illegitimate.

These are the substantive rules and principles which a physician should
observe when confronted with the urge of parents to help them in enhancing
some mental feature of their child. If those rules are neglected, the “informed
consent” given by the parents will not exonerate the physician from her own
responsibility. For only within their own normative limits of parental discre-
tionary authority are parents in a position to give a valid proxy consent for
their children.277

All of this does not yield any easy decisions for concrete cases. Our frame-
work contains more than one concept falling across a rather wide spectrum of
different possible meanings. This is especially true for the basic concepts of
treatment and enhancement them selves. If applied to mental features, they
exhibit a range of gradual transitions of one into the other on a rather wide
scale of possibilities. Furthermore, in real-life cases all of those notions, so to
speak, interact normatively. So what they may require is a very complex process
of integrating a set of different, but interdependent, judgments each of which
must be pinned down to a conceptual scale which allows for numerous grada-
tions. One may justly say that quite a bit of Kantian “Urteilskraft” (“power of
judgment”) is again called for to come to reasonable solutions in concrete cases.

6.5.1.2 Ethical Questions

Unlike our legal reasoning, the ethical analysis is not primarily concerned
with the normative authority of parents to shape their children’s mental
development. Rather, it tries to clarify the criteria of a morally good, or at
least morally acceptable, decision within that scope of parental authority.
The main ethical question, therefore, does not concern the limits of the per-
missible – as judged from the outside, according to confining norms of the
law. Rather, it concerns the preconditions of the good – as judged from the
inside, according to guiding moral norms for the individual actor. Loosely
stated, the emphasis on the educational maxims for parents shifts, to a cer-
tain extent, from the negative – “don’t transgress your limits in child rear-
ing!” – to the positive – “do the (morally) right thing in shaping your chil-
dren’s future!” Of course, this also encompasses a negative duty to observe
and not transgress the moral limits of parents’ discretionary power. As far as
this is concerned, it is rather obvious that the moral limits of what ought to
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be done are considerably narrower than the legal limits of what can be done
without interference by the state. Therefore, some educational measures to
direct – and foreclose – one’s children’s future (such as those in the Amish
community) might still be perfectly legal while at the same time clearly con-
stituting a serious moral wrong.

Normally, parents’ endeavours to do “the best” for their offspring are not
only permissible but laudable.278 This “best” includes all kinds of reasonable
support for the development of their children’s physical and mental capaci-
ties. This goes without saying for parental attempts to ensure environmental
conditions that are most favourable to the enhancement of the said capaci-
ties. In his book Clones, Genes, and Immortality, John Harris sets forth the
following scenario:

Suppose a school were to set out deliberately to improve the mental and
physical capacities of its students, suppose its stated aims were to ensure that
the pupils left the school not only more intelligent and more physically fit
than when they arrived, but more intelligent and more physically fit than
they would be at any other school. (Harris 1998:171)

Is there anything wrong with that project? One might, as Harris points
out, wonder what sacrifices the children are expected to make to achieve
those ambitious goals. However, that does not cast any doubt on the value of
the goals themselves. Assume that the school manages to establish and safe-
guard a well-balanced ratio of sacrifices and achievements in the curriculum
of all of its students. It appears, then, that the whole enterprise would be
highly laudable, not only from a pragmatic, but also from an ethical, point of
view. Would we reverse our judgment on the laudability of these goals if we
learned that their supremacy (over an otherwise quite normal educational
program) was only achieved by medical, or pharmacologic, interventions
into the students’ bodies and brains?

We have already dealt with the major implications of this question
including the. possible objections against such practices (concerns of safety,
autonomy, corruption, fairness, and numerous society interests). We found
that, apart from athletic and artistic capacities, there are no convincing legal
or ethical arguments to rule out such enhancement strategies in principle or
even to vote for them being legally banned, even though quite a few norma-
tive warning flags should certainly be raised at certain points,. Our analysis
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278 Notwithstanding the fact that parents are not morally obliged to aim at “the best”
(whatever that might be) for their children, but only to provide for as good an
education and as decent a perspective of development as is reasonably compatible
with their own legitimate interests. This seems in fact to be contradicted by Art. 6
(2) of the “UN Convention on the Right of the Child” (1990), which demands
from state parties that they not only ensure “the survival”, but also the “develop-
ment” of every child “to the maximum extent possible”. However, on a literal
reading this cannot not be taken seriously as it amounts to a patent impossibility
and has nothing to do with fundamental legal principles of the state. Conse-
quently, it must be seen as little more than a useless piece of political rhetoric.



dealt with the typical case of a normal adult consumer of such enhancement
practices. Now we want to clarify the ethical problems raised by enhance-
ments of children according to parental decisions.279

Note that in the present context we are no longer concerned with the prin-
cipled questions listed in the above paragraph and elsewhere, even though all
of them certainly arise in the parent-children perspective as well. To the
extent we have been able to answer these questions, we now rely simply on
our results. In particular, let us briefly recall that, as far as parent’s pursuits of
their children’s well-being are concerned, we do not acknowledge any a priori
normative difference between (allegedly) purely environmental modifica-
tions, such as providing for the resources of a good education, and direct
physical or mental interventions destined to further the same objective. Many
parental decisions to develop their children’s capacities by modifying envi-
ronmental factors, such as nutrition, athletic education, etc., actually amount
to modifying the phenotype of their offspring as well (cf. Buchanan et al.
2000:159). Furthermore, neuroscientists assure us that every environment
based influence on a child’s mental states is associated with a modification of
her brain states. Hence, influencing such a brain state directly by a medical
intervention cannot plausibly be rejected solely in virtue of its being a modi-
fication of the child’s body instead of her environment. 

We conclude that there are, in principle, conceivable methods of a med-
ical enhancement of mental capacities that meet all the required normative
constraints on such methods: safety, fairness, societal concerns, etc. No prin-
cipled objections, therefore, appear to stand in the way of parents’ decisions
to apply such measures to their offspring. What we want to explore now in
more detail are the ethical criteria by which parents should make their
choices. Stated from a different perspective, we turn now to the moral pre-
conditions which such enhancement methods have to meet in order to be
ethically acceptable.

Joel Feinberg, commenting on the above-mentioned Amish case more
than 25 years ago, coined the phrase “the child’s right to an open future”
(Feinberg 1992:76–97). This phrase aptly, though somewhat abstractly,
catches a very basic idea. In some sense it seems to underlie the whole range
of specifically educational obligations that parents have towards their chil-
dren. Parents are certainly not morally required to always pursue what is
“best” for their children.280 They have legitimate interests of their own and
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question whether parents could even be morally required to employ enhancement
techniques for their offspring. We will, however, omit this question from our dis-
cussion. We do not believe, though, that, for the typical parent-child relationship,
there are good arguments for an affirmative answer.

280 Apart from the very difficult questions of what “the best” would be in a complex
world, full of possible options for a child’s development and who should (and by
which substantive criteria) decide about that.



these might now and then collide with and sometimes outweigh their chil-
dren’s interests. They usually have moral obligations and commitments
towards other people too and they may certainly claim respect for their
attempts to meet those additional duties. However, what remains constant
throughout all the imaginable conflicts of interests between parents and
their offspring is the fundamental moral obligation of the former to safe-
guard their children’s development towards a future of their own choosing.
This future will only be “open” if it holds the chance for their children to
develop their own authentic, autonomous self. And this can only be the case
if their education does not foreclose too many options for them to make life-
and character-forming choices of their own. Put in these abstract terms, this
may well yield the most fundamental moral maxim that ought to guide par-
ents’ educational decisions.

However, it is clearly very difficult to flesh this abstract principle out in
any detail. Let’s take the Amish case as our example once again. Legally,
Amish parents were granted the right to direct their children’s futures in the
way we described above. However, that only delineated the scope of parental
rights, it did not speak to the question of moral claims of children against
their parents. There are good reasons to assume that, within the scope of
those legal rights, the educational practices of Amish parents violate the jus-
tified moral claims of their children. Feinberg thinks, as we noted above, that
these practices violated the children’s legally protected rights and that the
Supreme Court’s decision, therefore, violated those rights too. We are uncer-
tain about that. However, we do agree with Feinberg that the said Amish
education is or, at any rate was281, a violation of their offspring’s ethical
rights to an open future. The main reason for this conclusion is that the said
practice of education not only forces the development of the children onto a
rigid and extremely narrow path, it also largely excludes them from receiving
the necessary capabilities to reflect on their own biographical past, their
future perspectives, their life plans, their underlying values and to take a crit-
ical stance towards them. 

If we project this onto the question of enhancing children’s mental fea-
tures, it suggests an important distinction between specified capacities for
particular psychic traits and capa cities for “general-purpose means”.282 For
the precondition of a person’s ability to become autonomous in a sense
deserving of that label, i.e. of her ability to make use of her “open future” and
to lead her own life, is a sufficient amount of such general-purpose means.
These are basic human capacities, useful, and to some extent necessary, for
nearly every conceivable life plan that human beings might want to pursue.
The presence of general-purpose means, or of a sufficient part of them, thus
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belongs to the “enabling conditions” of health, specifying its status as a “tran-
scendental good” in the life of practically all human beings.283 The complete
or, at any rate, inadequate absence of such enabling conditions is, therefore,
usually and uncontroversially taken to be a disease or a disability. Typical
examples at hand are the physical ability of moving one’s limbs or the sen-
sory capacities of hearing and of seeing.284

As far as mental capacities are concerned, one would certainly include
basic cognitive capacities in that list. A certain minimum level of under-
standing, of memory, of reasonable adaptation to the everyday challenges of
the social world, of the ability to engage in communicative interactions with
others by using language or other symbols with semantic meaning and the
like. Such capacities are general-purpose means in the obvious sense that
being in the possession of a sufficient amount of them is a precondition of
mental health for every human being, while lacking certain basic capacities
is, consequently, considered a disease or a disability. If we think now of a spe-
cific mental ability like, for instance, musical or poetic or mathematical tal-
ent, even the complete absence of any vestige of a level of ability that could
justly be called a “talent” of that kind would not be considered a disability.285

Thus, having such a particular mental feature is not a “transcendental” good
of human life. To put this in perspective with our present reasoning, it is not
a condition of the “openness” of a child’s future.

Here we find the link to our enhancement debate. Since possessing gen-
eral-purpose mental capacities is a condition of mental health and, there-
fore, of one’s present or future autonomy in the full sense of the term, the
enhancement of such features, far from being a threat to a child’s open
future, rather seems to contribute to that openness. “Transcendental” capac-
ities in the said sense do not foreclose the pursuit of any particular life plan,
whatever specific mental features it might presuppose. For such capacities
are, as we have pointed out, enabling conditions, underlying all conceivable
life plans. So there is, in principle, no objection to the permissibility of such
enhancements.286
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283 For this terminology see the above discussion in Section 6.3.4.
284 We disregard here the (otherwise important) debate as to what extent the absence

of certain physical or mental abilities really is a kind of natural phenomenon of
impairment, rather than a socially induced form of disability. The complete
absence of basic human capacities like those listed above is, undoubtedly, a dis-
abling condition in any conceivable form of social life, notwithstanding the fact
that societies can significantly enlarge or diminish the extent of its disabling func-
tion for the lives of afflicted persons.

285 Provided, of course, that it is not due to a complete lack of general-purpose
capacities in the said sense. In that case, the lack of the respective general-purpose
abilities would be the real disease or disability.

286 Recall that, in the present context, we only deal with the plausibility of such prin-
cipled objections, ignoring all possible “secondary” objections like safety or soci-
ety concerns and such like.



This might be different with enhancements of specific mental capacities
like the above-mentioned particular talents. Since the human mind (or, in
any case, an individual human life) provides only limited scope for the range
of options one can reasonably choose to develop, any particular develop-
ment of a specific mental feature comes at some, albeit often minimal,
expense of alternative possibilities. The more such a specific trait is culti-
vated, and the greater the share it claims of one’s mind and lifetime, the
smaller the remaining space becomes for alternative options. If one pursues
a career as a (possibly world-famous) pianist, committing oneself to decades
of practicing the piano six to eight hours a day, one certainly closes off most,
if not all, possibilities of an alternative self-realisation or fulfillment in one’s
professional life.

It goes without saying that the above is not meant as a criticism. On the
contrary, it belongs to the core content of any reasonable conception of
autonomy that one be able to develop and shape the features of one’s own
personality and to make substantial commitments to realise one’s life plans.
What we want to point out, instead, is that if a specific mental property that
steers a person’s life in one particular direction, rather than another, is firmly
implanted into that person’s mind very early in childhood, then the possibil-
ity of choosing a different path later in life might be foreclosed long before
her mental development has reached anywhere near the level of develop-
ment required for autonomous decision making. (It is precisely this fact that
the Amish people rely on when dictating the length of schooling of their
children). Thus, if parents try to establish narrow and irrevocable tracks for
their later development very early in their children’s lives, they at the same
time objectively pursue a course of closing off future options for their chil-
dren. This is in principle inconsistent with an ethic of respect for the persons
their children are or will become. This conclusion does not rest upon any
consideration of whether the established, irreversible track chosen by the
parents is one that many people might judge trivial or narrow-minded (as
many people would perhaps find the Amish way of life to be) or, in contrast,
one that many people would find highly admirable (like the career of the
concert pianist). All that matters is that the child develops the basic ability, in
her adult life, to autonomously accept, modify or reject the original parental
preferences of what her life should be like.

Of course, this is not to say that parents should not try to direct their chil-
dren’s lives onto particular paths. Rather, the contrary is true. What it does
mean, though, is that parents should, along with their own ideas about their
children’s future, try to promote at the same time their children’s basic
capacities to either autono mously endorse the original parental arrange-
ments or take a critical stance towards them in their later lives.

All of this has a bearing on our normative analysis of the enhancement
problem. The more clearly a mental feature belongs to the range of enabling
conditions of autonomy, or of general-purpose psychic capacities of persons,
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the less problematic is the decision to have this capacity enhanced in one’s
child by a medical intervention.287 For such a capacity strengthens rather than
counteracts the child’s moral right to an open future. Seen the other way
around, the more specified a mental feature is, thereby setting a firm course
for the child’s entire future, the more a moral warning flag must be raised
regarding any decision to have that feature enhanced by artificial means.

A final but, nevertheless, crucial caveat is in order here. All substantive
processes of a child’s development and education take place within a very
complex interplay of numerous circumstances, be they material or meta-
physical in nature. Thus, our normative framework above must, at least to
some extent, be capable of absorbing and reflecting that complexity. Fur-
thermore, most or all of the basic elements constituting this complex setting
fall across a wide range of degrees. All of this renders the idea of an exact cal-
culation of the “good” or “right” educational measures at any given time in a
child’s development, and thus an ethic of child-rearing, completely illusory.
What we have tried to develop, instead, is a basic normative conceptional
framework, whose basic function is not so much to deliver answers, but to
help generate them for any particular moral question that might arise in the
context of enhancing mental traits in children.

6.5.2 The Mental Enhancement of Detainees in Prison

Therapeutic brain intervention undertaken on an (otherwise competent)
person, who is presently detained in prison or subjected to another form of
legally justified custody, are prone to raise doubts about that person’s ability
to consent freely to the measure. Given the particular circumstances, can this
consent be truly autonomous, and thus legally valid? Before attempting to
give an answer, we should define the question more precisely. The first sce-
nario to envisage is the standard situation of an illness manifesting itself dur-
ing a legal term of imprisonment and treatable by a brain intervention. This
poses no particular problem. There is, as we said, no legitimate way of forc-
ing treatment on competent persons. This pertains no less to prisoners than
to any other people. However, problems do arise in other settings. If and
when (1) the detained person has served his full term of legal punishment
but (2) remains in custody (so-called preventive detention) because (3) he
exhibits a severe form of sociopathy, which renders him a permanent danger
to his fellow citizens, but (4) which could possibly be treated by a novel
method of brain intervention. 

We are quite aware that the current projection of such a medical possibil-
ity has an air of science fiction about it. However, this may very well change
in the not too distant future. Thus we shall attempt to explore the normative
problems it raises. Do the alternatives presented to such a sociopath, to
undergo the said brain intervention or remain detained indefinitely, leave
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room on his part to make an autonomous decision and to give valid consent
to such an intervention?

The answer is clearly yes. The mere weight of the pressure, under which con-
sent may be given, does not necessarily inhibit its autonomy and legal validity. If
that pressure is not exerted, or wilfully controlled, by other people but only by
naturally given circumstances, it may be as high as one pleases, it may even, for
any reasonable person, come close to being completely determinative of the
ensuing decision, yet it does not touch upon the autonomy and validity of that
decision in the least. Hypothetically speaking, a patient diagnosed with kidney
cancer and confronted with the choice of either consenting to a removal of the
diseased kidney or to face certain death within a few months, will most proba-
bly choose the former. Her consent to the surgery is doubtlessly autonomous
and valid, even though she may feel quite intensely that she has no reasonable
alternative. By contrast, that same person, confronted with the threat exerted on
her by somebody else that she be killed if she refused to consent to a removal of
her kidney for transplantation purposes, would not be said to consent
autonomously or validly if she agreed to the procedure.

The reason why the law treats these two instances of consent completely
differently, despite their apparent similarities, is not difficult to see. The law
aims at regulating the interaction of persons. It is not its duty to shield peo-
ple from the risks of their natural environment. Hence, the autonomy of a
decision made under whatever natural circumstances is not affected at all by
the psychological influence these circumstances might exert on the decision.
From a legal perspective, it is solely a person’s own concern how she deals
with compelling, constraining or necessitating forces arising out of whatever
natural circumstances she may encounter. The situation changes completely,
however, if such forces are exerted by one person on another. In this case, the
decision to yield to this sort of “man-made” pressure has its true origin in
the coercers mind and, hence, is really his decision. This fact, not the weight
of the pressure exerted, leads us to attribute responsibility for the decision
(and, thus, the ensuing action) not to the person called upon to undergo a
certain procedure, but to the coercer. Consequently, we cannot consider any
person thus coerced to be autonomous when making that decision.

Projected onto the problem of the detained sociopath this implies the fol-
lowing. The pressure placed on a person by others who are legally entitled,
perhaps even obliged, to exert that force is really nothing other than pressure
exerted by the norms of law themselves. As far as the autonomy of somebody
confronted with that pressure is concerned, the force of the legal order (as
part of the social environment) is on a par with the force of the natural order
(the natural environment).288 Hence, decisions of persons taken under com-
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pulsion of legal norms are no less autonomous than decisions under the
compelling force of natural circumstances. Whether that compulsion is the
result of a direct effect of those norms on the deciding person, or else the
result of enforcement measures by intermediaries acting within their legal
competence, does not make a difference.

Therefore, we hold the following position. Should a brain-invasive treat-
ment for severe psychopathy ever become available, subject to common cri-
teria for weighing the potential risks against the potential benefits of this
procedure, then nothing stands in the way of offering such a treatment to
people in preventive detention if that is the only alternative to their being
kept in custody indefinitely. The sheer force of pressure exerted on the
detainee by those circumstances would neither infringe the autonomy, nor
the legal validity, of his or her decision. We hold that, in such a situation, the
state would be not only entitled but even obliged to make the respective offer
for the following reasons. Having a brain-invasive treatment for psycho-
/sociopathy in order to regain one’s status as a free person might be less bur-
densome to that person than an indefinite detention and yet might still be
capable to accomplish the same effect, namely the protection of the general
public from a dangerous individual. Since all of the state’s coercive measures
towards its citizens are subject to the principle of proportionality, this
obliges it to offer the prisoner the opportunity of mental enhancement.
Whether or not such an intervention really is a lesser burden than the
prospect of a continued detention, is to be left solely to the decision of the
person affected, i.e. the detainee.

We add that this reasoning would not be altered even if one rejects the
idea of calling a violent and dangerous disposition a disorder and, conse-
quently, its abolishment by an intervention in the brain a form of treatment.
This is certainly a defensible view. One might prefer to consider such an
intervention, at best, an enhancement. However, in this case too the princi-
ple of proportionality urges the state to offer a choice of the lesser of two
burdens, if both are equally suited to safeguard the legally required effect.
The question of who has to pay for such an enhancement is a different mat-
ter. It would be fair, and certainly legitimate, to have the detainee pay for
himself. However, if he or she does not have sufficient funds to pay for this
treatment, a kind of fiduciary duty of the state to take over the costs might
ensue. This question, though, clearly draws us away from the subject matter
of the present inquiry and into more mundane, everyday questions of the
law. This is where we shall leave it for the time being.
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The history of therapeutic interventions in the psyche is as old as the history
of medicine. Ancient Egyptian, Chinese and Greek medicine already included
prescriptions for the treatment of what would nowadays be called “mental ill-
ness” (Millon 2004). Similarly, beyond the realm of therapy mankind has
always sought means to enhance and develop features of the mind, as is evi-
denced by varied traditions of religious and spiritual practices. It is important
to bear this historical perspective in mind when commenting on the concerns
raised by recent methods of intervention in the central nervous system (CNS)
which, in addition to providing new opportunities for treating and enhancing
the psyche, may have inadvertent effects on the mental level as well.

➔ Having studied these new methods in psychopharmacology, neurotrans-
plantation, gene transfer, neural prosthetics and electrical brain stimula-
tion, the authors of this book acknowledge and endorse their potential to
benefit the individual, as well as society, by yielding innovative therapeu-
tic applications. Of course, since these interventions operate directly on
the brain, it is obligatory to handle them with appropriate caution, even if
they are used for treatment purposes only.

Due to the integrated structure of brain functions, the possibility of a ther-
apeutic intervention in the brain having unwanted side effects on the mental
level can hardly ever be ruled out, regardless of whether it is intended to have
an effect on the psyche or not. The task of dealing with risks of this kind in an
ethically acceptable manner is certainly not new. On the contrary, ever since
therapeutic goals have been pursued by deliberately introducing physiologi-
cal or structural changes in the CNS, there has been the need to cope with
unanticipated side effects occurring not only on the mental level, but on all
levels of human functioning. Moreover, the general challenge of how to bal-
ance the likely benefits of a treatment option with the probability, and the
potential severity, of associated mental harm is not unique to interventions in

289 This final chapter contains important results from the entire study. However,
since the main aim of this chapter is to draw practical conclusions addressing
decision makers in politics and medicine, many results pertaining to specific tech-
niques of intervention have not been included in this résumé. We refer readers
interested in these results to the concluding sections of each chapter in the first
part of this study. Also Chapter 5 contains a more detailed summary in its final
section (5.5).



the brain. Other types of medical procedures must be subject to similar risk
assessments before they are undertaken. For instance, mastectomy has long
been associated with a wide array of “mental” side effects, ranging from tran-
sient depression to lasting changes in a woman’s self-concept.

7.1 Conceptual Clarifications

7.1.1 Concerns about the Integrity of Persons

Those who consider even therapeutic applications of new techniques for
intervening in the brain ethically dubious usually do not base their arguments
solely on the possibility of mental side effects as such. Rather, new treatment
options in this field are typically challenged on the grounds that they may
transform patients in more radical or profound ways than more established
techniques of intervention. The most common way to express these concerns
is to argue that new interventions in the brain may threaten personal identity.
The suggestion that such interventions are equivalent to turning someone
into someone else by “messing with his brain” could mobilise public opinion
against promising areas of research and frustrate the development of new,
and urgently required, treatments. Furthermore, the vague fear that due to
the treatment they may no longer be “the one I used to be” could prevent
individual patients from undergoing such medical procedures. In this study,
therefore, we took efforts to dispel fears that new options for treatment in the
areas of psychopharmacology, molecular and cellular interventions, neural
prosthetics and electrical brain stimulation may threaten the identity of
patients who undergo them. However, because the precise nature of the threat
is so hard to define, it is also difficult to refute. In trying to make sense of this
threat, we eventually came to the conclusion that a change of personal iden-
tity evoked by an intervention in the brain would have to manifest itself as a
dissociative disorder, e.g. retrograde amnesia or dissociative identity disorder
(Section 5.4.5). Of course, once the harm of identity change is described in
this way, it becomes apparent that it does not represent a hitherto unknown
kind of mental side effect which could not be caused by, for instance, clini-
cally established lesioning procedures in brain surgery.

With respect to the types of intervention examined in this study, there is,
in fact, no evidence yet that any of them are associated with a significant
probability of causing dissociative disorders or other comparably grave
mental side effects which might come close to a threat on personal identity.
However, even if a certain type of therapeutic intervention in the brain is
known to occasionally bring about severe mental harm, it must still be
decided on a case-by-case basis whether it is acceptable – or, in some
instances, even advisable – to take this risk. It is common practice to arrive at
treatment decisions of this kind by taking into account the availability, effec-
tiveness and safety of alternative therapeutic options on the one hand, and
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the dangers in leaving a patient untreated on the other hand. Again it
deserves emphasis that the difficult ethical dilemmas one inevitably has to
face in medical risk-benefit assessments are by no means peculiar to thera-
peutic applications of new methods for intervening in the brain.

➔ The public preoccupation with the possibility of patients being trans-
formed in radical and obvious ways might detract attention from those
side effects which actually give more reason for concern, namely subtle
changes of the psyche in general, and of personality in particular, which
may easily go unnoticed.

In Section 7.2.1.1 we offer some concrete suggestions on how to adjust
existing research and treatment guidelines so as to account for subtle forms
of mental side effect.

7.1.2 The Proper Limits of Medicine: Treatment – Enhancement
– Prevention

New social challenges arise with respect to non-therapeutic applications of
new techniques for intervening in the brain. This is particularly the case
when they are applied for enhancement purposes and perhaps also when
they are designed as preventive measures. Stating this, it is essential to eluci-
date the meanings of, and the relations between, the concepts of therapy,
prevention and enhancement. We start out with a common-sense notion of
“enhancement” and explain it as a prima facie negative boundary concept in
that it delineates those procedures which can neither be considered part of
conventional medicine, nor be defined as a form of “treatment” as the term
is generally applied. This conceptual strategy confronts us with two basic
questions: (1) what is “proper medicine”? and (2), what is “treatment”?

7.1.2.1 The Legitimacy of Medicine Proper

In dealing with (1), we take as a premise that “proper medicine” is, at least in
one respect, a normative concept. For the whole plethora of medical practices
have one normative feature in common: that of being legitimate in their
respective contexts. In further clarifying the concept, we draw a distinction
between medicine as a social (and in some way publicly financed) system, and
medicine as an interpersonal or intrapersonal practice. Possible answers to
the question about the purview of “proper medicine” may take quite different
routes, depending on whether one seeks to define the limits of medicine in
terms of the former (i.e. of what a system of public health ought to provide),
or of the latter (i.e. of what one person may legitimately do to herself, or to
another person, by using medical means). Of course, those activities that are
beyond the limits of what a person may justifiably do to herself or to another
person cannot be legitimately included in any well-ordered system of public
health. However, this does not hold the other way around: Many medical pro-
cedures that might rightly be banned from the system of public health (viz.,
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from the package of basic care that such a system should provide for all mem-
bers of society) may yet be perfectly justified if performed on a consenting
person by a medical doctor or by that person themselves. Medical interven-
tions for purely cosmetic reasons may serve to illustrate that point.

7.1.2.2 Enhancement versus Treatment

As far as medicine as a social system of healthcare is concerned, we consider
the treatment-enhancement distinction to be a useful conceptual tool in
delineating the proper boundaries of this system or, rather, one of its proper
boundaries, the other one being drawn by prevention (to which we will turn
shortly). Obviously, the conceptual opposition between treatment and
enhancement alone does not tell us where exactly to draw the line in prac-
tice. This leads us to question (2) above. We suggest that this line ought to be
drawn not by defining “enhancement”, but rather by defining “disease” or
“illness” (including “disability”), i.e. the conceptual counterpart and the
practical target of “treatment” (thus rendering “enhancement” the “nega-
tively defined boundary concept” we characterised it to be above). The con-
cept of disease has been subject to intense debate in the philosophy of medi-
cine, and a host of widely differing conceptions have been developed. We
agree, by and large, with philosopher Norman Daniels in defining disease as
a significant deviation from the species-typical functioning of physical
and/or mental human systems, features, and qualities. But we do not think,
as Daniels seems to, that this renders “disease” a purely descriptive, or natu-
ralistic, concept. For, what comes to lie on this side of the boundary of
species-typicality, or else what is a significant deviation from it, is not simply
a matter of scientific fact. Rather, in any complex borderline case, it is
inevitably subject to a decision, containing an irreducible normative element
that lies beyond proof or refutation by natural, biological science. Against
this conceptual background, any technical intervention aimed at improving
some physical or psychological aspect of an individual, but which cannot be
categorised as “treatment”, is to count as “enhancement”.

7.1.2.3 The Purpose of Medicine: Fighting Disease

For the demarcation of the proper sphere of medicine as a social system, the
treatment-enhancement distinction is not sufficient. It fails to do justice to
the concept and the role of prevention. We take “prevention” to have a
twofold affinity to the treatment-enhancement dichotomy. Normatively
speaking, prevention evidently participates in the a limine justification of
measures of treatment. Just like treatment, prevention is an instrument to
fight off disease and, with respect to this goal, it is justified to include all
measures of prevention along with all kinds of treatment in the realm of
proper medicine. Descriptively speaking, certain exemplary (although
obviously not all) types of prevention, notably vaccinations, are also a form
of enhancement. Vaccination is meant to amplify (or enhance) natural
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physical capabilities in order to (potentially) neutralise pathogenic micro-
organisms and other disease-causing agents to which the physical system
might become exposed. Thus, we believe that prevention is conceptually
distinct from enhancement and treatment. Hence, we extend our
dichotomy “treatment – enhancement” to become a trichotomy of “treat-
ment – prevention – enhancement”.

With regard to the question of the proper limits of medicine as a social
system, the introduction of this trichotomy creates no additional problems.
As we already indicated, any activity intended to, and potentially capable of
preventing a state of affairs that would rightly be considered a “disease” is
equally justified in being assigned to the realm of “proper medicine” as are
measures of treatment against that disease in the case where it is already pres-
ent.290 In this respect, there is no difference in principle concerning treatment
or prevention of mental diseases by new methods of intervening in the brain.

7.1.2.4 Enhancement Does Not Serve the Purpose of Medicine

Having thus clarified our basic concepts, we stipulate:

➔ Enhancements which cannot at least count as prevention of disease/dis-
ability (“mere” enhancements) should not be included in the sphere of
“proper medicine” as a social system.

We acknowledge and emphasise that, in certain cases, this recommendation
may create tensions with respect to individual justice. But no theoretical strat-
egy to demarcate the limits of medicine could avoid such problems altogether.
The strategy we endorse and develop locates these problems on the most plau-
sible conceptual and normative level. All of this does not exclude, of course, that
the same medico-technical measure can be an enhancement in one case and a
treatment in another. If, for instance, a person A falls short of the species-typi-
cal standard for a certain cognitive function x without thereby fulfilling diag-
nostic criteria for intellectual disability, then an intervention that improves x in
that person can be considered an enhancement. The same intervention, how-
ever, could correctly be classified as treatment in a person B who is so impaired
with respect to x as to be considered mentally disabled in a clinical sense.

Finally, we assign what we call a “robust discretionary power” to legisla-
tors and other “gatekeepers” of the social system of medicine such as courts,
health insurance organisations and others to decide, within their respective
functional remit, which concrete medical measure to include within that sys-
tem, and which to exclude. Such decisions are never obligated to the criteria
of individual justice alone, but rather to the requirement of generalisability
over the whole range of sufficiently similar cases, present and future, within
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the entire system. Hence, they must also make allowance for the constraints
imposed by the scarcity of costly life-saving resources. In so doing, the afore-
mentioned discretionary power is required. So it may very well occur that a
specific medical measure is classified as “treatment” in one jurisdiction,
whilst being viewed as “enhancement” in another, and thus being excluded
from the sphere of “proper medicine”.

7.1.2.5 Self-Enhancement versus Enhancement of Others

As far as the limits of proper medicine as an interpersonal and intrapersonal
practice is concerned, we take the treatment/prevention – enhancement dis-
tinction as only a provisional point of departure for further analysis. On the one
hand, it is clear from the outset that whatever is rightly considered treatment is
ipso facto justified when applied by one person, say a medical doctor, onto
another, the patient, as a medical measure in accordance with the common cri-
teria of respect for autonomy and of weighing intended therapeutic benefits
against potential adverse side effects. In this limited sense, our conceptual tri-
chotomy once more serves as a useful normative tool to begin with. However, in
marked contrast to what we pointed out above in our discussion of medicine as
a social system, it is by no means clear that every physical or mental improve-
ment that extends beyond the sphere of treatment and prevention (i.e.
enhancement) should, for that reason alone, be treated with suspicion, let alone
be considered illegitimate. On the contrary, many enhancing medical interven-
tions that are possible today, or could be conceived as being possible in the
future, do not seem to violate any inter- or intrapersonal ethical or legal norms.

However, there remain some normative limits. To clarify them, we distin-
guish cases of self-enhance ment from cases of applying enhancing measures
to other persons. Within the former category we differentiate between “one-
party cases” and “two-party cases”. The former comprise all forms of a com-
petent person administering enhancing means to themselves. The latter, by
contrast, refers to one person administering an enhancement measure to
another one. In standard two-party cases, a medical doctor administers a
method of enhancement to another person after having obtained informed
consent. From this basic scenario an array of normative problems ensue,
ranging from specific questions of side effects to problems of justice. We
expound the results of our systematic analysis of those problems below.

Different normative problems arise when we turn from self-enhancement
to the enhancement of others. What characterises the latter is the fact that
typical cases in this category have a structure that could be labelled a “three-
party case”: Usually, there is a person X deciding on, or wishing for, an
enhancement to be performed on another person Y by a third person Z (the
latter normally being a medical expert). We analyse the particular problems
ensuing from that structure in two paradigmatic settings: that of parents
who ask for an enhancement of their minor children, and that of detainees
in prison who give the state particular reasons to consider the possibility of
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having them mentally enhanced in certain respects. The results of our analy-
sis, along with our recommendations, will also be expounded below.

7.2 Normative Foundations

We do not recognise a need for introducing new basic normative principles
in order to cope with the social challenges raised by the new developments
we deal with. Rather, most of the normative issues we address in this study
can be adequately dealt with by making use of four widely accepted general
principles of medical ethics: nonmaleficence (prohibition of harm), benefi-
cence (duty to assist), respect for autonomy, and justice.291 These four prin-
ciples offer a convenient structure for the remainder of this section in which
we will draw some action-oriented conclusions in order to further interdis-
ciplinary debate, enrich the public discussion, and support political decision
makers and other stakeholders.

7.2.1 Nonmaleficence: Avoiding Harm in Intervening in the Brain

The general obligation not to inflict harm on others may justly be considered
the most basic moral principle of all known cultures throughout history.
Accordingly, it is also the most important principle in healthcare and in
medical research, and is often expressed in the maxim primum non nocere. It
states that acts of harming are prima facie wrong, i.e. that they are subject to
prohibition on an abstract normative level. However, such generally forbid-
den acts may yet be legitimate in concrete individual cases, provided that
certain justifying circumstances are present. Besides being in accordance
with the affected person’s autonomy (i.e. having obtained his/her informed
consent), the harm done to a human being by a particular medical interven-
tion must be outweighed by the benefit which can be reasonably expected to
be brought about by that action. We restrict our analysis of such balancing
considerations to trade-offs within the sphere of interests of the affected
subject themselves, for we do not, in principle, endorse utilitarian justifica-
tions of doing harm to someone in order to benefit others.292
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291 This particular set of four principles was introduced by Tom L. Beauchamp and
James F. Childress in their influential Principles of Medical Ethics (2001). In
deliberate deviation from their textbook presentation we start our discussion
with nonmaleficence thereby reflecting the particular importance of this princi-
ple for the issues at hand.

292 Most deontological and other non-utilitarian ethics also do know and rightly
accept, if only within narrow limits, the possibility of certain trade-offs between
benefits and harms across the boundaries that separate persons from each other.
They accept (comparably weak) duties of solidarity in cases of danger to one per-
son (X), allowing the infliction of very minor harm on another person (Y) not
involved in the causation of that danger, if this act benefits X to a much larger
extent than it harms Y. Even though this principle has a certain role in medical
research on persons not able to give informed consent, we may safely neglect it
here as of no particular importance to the subject of our study.



7.2.1.1 Dealing with Side Effects in Research and Medical Practice

In the context of decisions about the permissibility of interventions in the
brain, the principle of nonmaleficence pertains, by and large, to the issue of
side effects only. The intended primary effects of treatment or preventive
measures are, by definition, no harm. Our concept of enhancement assumes
that the person undergoing this intervention, at least, considers its intended
effect to be an improvement. Thus, with regard to their intended primary
effects, enhancing interventions are, albeit subject to certain qualifications
which will be addressed sub 7.2.1.2, not meant to cause harm.

Monitoring for Subtle Mental Side Effects

In the introductory remarks to this chapter we argued that it is, first and
foremost, the more subtle mental side effects that give us reason to scrutinise
recently developed methods for intervening in the CNS. By subtle mental
harm we mean those adverse side effects that may easily go unnoticed, and
affect either personality or mental functions which are constitutive of per-
sonhood293. Although the possibility of bringing about this kind of mental
harm is by no means limited to interventions in the brain, due to the brain’s
central function in determining the mental state of an individual, such inter-
ventions present unique risks in this regard. Furthermore, it is plausible that
any brain intervention which is meant to exert an influence on the psyche is
more prone to cause subtle side effects of the kind detailed above. Hence, the
following recommendations are in order:

➔ During the research phase, any new method of intervening in the brain
should be monitored systematically for subtle side effects pertaining to
personality and those mental capacities related to personhood.

➔ If a particular type of brain intervention with known possible subtle side
effects pertaining to personality or mental capacities related to person-
hood is approved for certain therapeutic or preventive applications, then
every person undergoing that procedure should be carefully monitored
for the occurrence of such side effects after the procedure is conducted so
that they can receive appropriate treatment if necessary.

For most methods of brain interventions developed recently, including
the ones reviewed in this study, some efforts were made to meet these
requirements. On the whole, however, we think that there is a need for
more rigorous testing in accordance with improved methodical proce-
dures. Rather than going into detailed suggestions, it will suffice here to
indicate some aspects of the monitoring procedure deserving closer atten-
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tion and to highlight a number of obstacles one may face in attempting to
do so.

First, the very “subtlety” of potential side effects on the level of the psyche
can mean that they become apparent only in the long term. This is particu-
larly pertinent for interventions in the developing brain since, during this
stage (in humans ranging from the intrauterine stage up to the post-pubes-
cence), it is especially difficult to identify induced changes against the com-
plex backdrop of “naturally” occurring changes. Paying due attention to the
issue of long-term side effects obviously raises the problem of safety trials for
new brain interventions becoming more time-consuming and costly. One
way to keep the costs for new types of intervention within manageable limits
might be to require extensive post-marketing safety surveillance in addition
to clinical testing prior to its release on the market. Depending on national
data protection law, the implementation of this kind of surveillance strategy
can be frustrated by restrictions on access to the relevant data. Perhaps the
easiest way to resolve this normative conflict would be a provision for
patients to waive their right to protection of personal data in view of their
own vested interest in the conduct of appropriate long-term safety testing.

Even though we did not enter the methodological debate on assessment
tools for personality changes in this study, the narrative approach to personality
expounded in Chapter 5 has some obvious implications for methodological
issues. Since the self-concept is an essential part of a person’s character, it must
be taken into account in any comprehensive assessment of personality changes
which may result from interventions in the brain. While this requires paying
attention to the testimony an individual provides about who she is, a reliable
account of personality changes cannot be gained by merely asking people
before and after an intervention whether their personalities have changed or
not. Rather, efforts should be taken to screen for differences between a subject’s
self assessment and the way others describe the impact an intervention may
have had on her personality. If such differences are identified which, moreover,
seem to be of importance for the assessment of an intervention’s outcome, then
it is advisable to think about more objective ways to describe contested person-
ality traits, for instance by applying behavioural criteria. Rather than merely
assigning values (of magnitude) to personality attributes, their relative impor-
tance for the integrated whole of a person’s character should also be considered.
In so doing, the possibility of differing judgements emerging from first- and
third-person perspectives must be taken into account once again.

The Subtlety of Personality Changes

One particular reason why – without further checking – personality changes
introduced through an intervention could go unnoticed is that persons are
(fortunately) very adaptive. Consequently, rather than sticking out like sore
thumbs, personality changes are, in many cases, incorporated into one’s self-
concept. In particular, one’s individual value system, which represents an
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important part of a person’s self-concept, often reacts in a very dynamic way
to personality changes. Somewhat provocatively, one could argue that no
matter how a person’s character may be changed by an intervention in her
brain, she will quite likely adapt to and come to appreciate her changed per-
sonality, so that, ultimately, no harm can be said to have been done to her.
However, while the “positive” outcome of the adaptation process is far less
certain than this statement suggests, its conclusion, at least, is blatantly
wrong. Even if a person approves of a particular change to her personality
considered in isolation, the further consequences of having been changed in
this way may still amount to great harm. Regardless of whether the affected
person herself is happy with the changes to her personality, this is no guar-
antee that others will be so readily accepting of these changes. They may
result in anti-social character traits, which lead other people to shun her. The
resultant isolation will most likely cause great harm to that person. However,
even if the changes in her personality are socially acceptable, or even appre-
ciated by society, this would not necessarily mean that no harm has been
done. This appears to be the case only if all that we take into account is the
perspective of persons assessing their situation after their personality has
already been altered by an intervention. Against this we maintain:

➔ Whether the prospect of an intervention in the brain having a certain
personality change as a side effect is acceptable, or even desirable, can
only be decided by the affected persons themselves before they undergo
that intervention.

This also implies that the question of whether anyone else welcomes the
prospect of someone’s personality being changed in a certain way due to an
intervention is irrelevant for deciding whether a side effect represents harm,
or not. In the same vein, provided an affected person considers a possible
effect on her personality as a harm, nobody except that person herself can
decide whether it is acceptable to take that risk. Of course, the precise nature
of any potential personality change and the likelihood of these changes
occurring are of great relevance to anyone considering whether or not to
undergo a certain intervention. At any rate, informing a person about these
risks should involve an explicit warning that any unintended effect on per-
sonality may be accompanied by changes in the perception of the obtained
effects themselves. If the patient consents to that risk (and the intervention is
carried out), the subsequent change of his or her subjective criteria for eval-
uating the outcome of this intervention must be accepted, with the new cri-
teria now providing the yardstick for measuring the patient’s well-being.

7.2.1.2 Minimising Harm by Careful Study Design

Clinical research is subject to legislation in which informed consent (see below
7.2.3) and the evaluation by a medical ethics committee play critical roles in
establishing which procedures may be undertaken. This is no different for the
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new types of brain intervention that were reviewed in this study. However, the
particular risk of them causing subtle mental side effects means that special care
must be taken in designing studies. Not only should clinical trials not be per-
formed when interpretable and meaningful results cannot be obtained (such
trials would, in fact, be unethical). In addition, the significance of obtained data
will be higher if a standard protocol for the essential symptom measures of
brain anomalies is used. The number of patients subjected to experimental
interventions in the CNS could be minimised if such standard or core evalua-
tion protocols were available. This leads us to the following recommendation:

➔ For experimental interventions in patients with neurological and psychi-
atric disorders, time-scheduled and disease-specific core assessment proto-
cols (CAPs) should be established in order to (1) obtain meaningful results
and (2) enable comparisons between different treatment approaches.

As for every neurological or psychiatric brain disorder a specific CAP will be
needed, these protocols are themselves subject to research and agreement
amongst the scientists and clinicians who specialise on a particular brain syn-
drome. Thus, this recommendation is addressed above all at researchers, rather
than legislators. It favours, however, multi-centre collaborations in clinical stud-
ies on specific interventions as is currently the case in the field of pharmacology.

7.2.1.3 The Possible Harm of Enhancement

As stated above, the intended primary effects of enhancing interventions can-
not normally be considered as harms. If they are enhancements, then they
must constitute an improvement – at least from the point of view of the per-
son undergoing the intervention – in terms of bringing about the particular
effects they are designed to produce. Improvements are not harms. Further-
more, since their intended effects are realised only in the person requesting
them, it is this person’s judgment alone (as idiosyncratic as it may be) which
can decide whether these effects constitute harms or improvements.294

Are There Illegitimate Goals of Enhancements?

This purely subjective means of assessing the intended outcomes of an
enhancement solely in terms of the individual preferences of the person
involved, certainly concurs, in principle, with basic ethical norms. It holds
without exception in “one-party cases”: What a person of (otherwise) sound
mind does exclusively to herself is, in principle, a matter of her own pro-
tected privacy, regardless of what other people might think about the self-
inflicted intervention.295 In “two-party cases,” however, this principle is sub-
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are a different matter. We deal with it under the heading of “Justice”.

295 We ignore here specific constellations characterised by particular moral obliga-
tions of one person towards another that possibly include a duty not to profoundly
change her personality (e.g. a mother’s obligations towards her minor child).



ject to specific limitations. Most developed legal orders curtail the permissi-
ble justifications for physical intrusions into another person’s body, even
where that person’s informed consent has been obtained. This limit is usu-
ally drawn where the particular intervention constitutes a “grave affront to
common ethical convictions and rules”.296 This confining legal principle
may, and in some legal orders does, take into account not only the immedi-
ate physical effect of the intervention, but any further intended effects asso-
ciated with it as well. The physical intervention itself might be judged to be
an unjustified harm by objective normative criteria (a “grave affront” in the
above sense) due only to its associated secondary effects. This judgment
would be made regardless of the fact that the affected person herself consid-
ers it an enhancement.

Two different types of cases can be distinguished here. First, there are
cases in which an enhancement is desired only in order to pursue an illegiti-
mate goal. Second, there are cases in which interventions are defined as
enhancements by the respective person who wishes to obtain them, but
which would be considered gravely harmful by any reasonable observer. An
example of the first type of case would be if a person wanted to evade
responsibility for a murder he committed and, therefore, sought an alter-
ation of his mind to erase his memory of the crime. Whilst he certainly had
understandable reasons to consider that change advantageous, and thus an
enhancement, the law could well refuse to accept such a subjective definition
of “enhancement” as legally relevant. Consequently, such an intervention
would be deemed unjustified on the part of the physician who performs it in
full knowledge of the murderer’s intent. Further examples of mental
enhancements with illegitimate goals (e.g. fraudulent ones) are not hard to
imagine and should be considered realistic future possibilities.

Examples of the second type of case present themselves less readily. One
possible example, however, would be a person wishing to seriously curtail his
or her cognitive abilities while defining this as an enhancement for him- or
herself. This scenario may appear completely unrealistic, but a similar case in
the sphere of physical interventions may caution against a premature dis-
missal of the idea. Surgeons in various countries have been urged by other-
wise normal, competent persons to amputate perfectly healthy limbs.297 To
our knowledge, there are no documented instances of comparable cases
involving mental features. Nevertheless, the possibility of such cases should
not be dismissed out of hand. Two ways of dealing with them can be distin-
guished: On the one hand, the desire for such an “amputation”, or at least the
suffering (which may amount to manifest depression) that goes along with
that desire not being satisfied, may be considered a mental disease. If this is
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the case, such a disabling intervention could, under certain circumstances,
even count as a justified treatment.298 On the other hand, the idea of justify-
ing such an intervention may be rejected unconditionally on the grounds
that it amounted to a “grave affront to common, basic moral convictions”
under all conceivable circumstances. In the meantime, this entire problem
may be left open to further debate. Examples like these have an exotic and
futuristic flavour and they represent only rare and exceptional cases. How-
ever, their rarity is no reason to ignore them completely. There is currently
no legislative need to draft new legal norms for this type of hypothetical sce-
nario, but future developments in brain interventions might open up new
ways of altering the mind. Therefore, research into these matters should also
be undertaken, in order to provide the empirical grounds for normative
solutions that might become necessary in the future.

Related to the above problem is the question whether techniques of men-
tal enhancement should ever be developed and/or employed for purely mili-
tary purposes, i.e. to improve the cognitive, emotional or motivational
capacities of soldiers in order to make them better combatants. Any answer
oriented by normative criteria would necessarily transgress the realm of bio-
or neuroethics and enter the sphere of political ethics, especially the legal
and moral philosophy of war and peace. For obvious reasons, we do not
want to embark on that debate in the present context. However, we offer the
following general remarks: As long as one accepts the right of states to wage
armed conflict in accordance with the strictly confining criteria of contem-
porary international law (as the current authors do), objections to the idea
of an enhancement for military purposes based solely on the fact that they
are belligerent in nature are unfounded. Quite a different matter is the ques-
tion of whether the risks of those techniques being misused in armed con-
flicts, or being used for illegitimate wars, should be regarded as being too
great to justify a participation of scientists in military enterprises. However,
trying to answer this would transgress the boundaries of our current inquiry,
and we do not want to take a stance on it beyond a general assertion of the
need for extreme caution with regard to the use of science for establishing
techniques designed to kill (or that take in stride the potential killing of)
other human beings. As a last concern, we mention here the question of
whether the use of those techniques could lead to a situation where soldiers
(or people considering becoming soldiers) would be put under pressure to
consent to enhancements, and whether such pressure would infringe their
personal autonomy or be politically unjust. This issue will, therefore, be dis-
cussed (in a more general way) in the sections about authenticity and politi-
cal justice below.
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Dealing with Side Effects of Enhancements

In contrast to treatments, interventions aimed at mental enhance ments are
not subject to a prima facie moral obligation on physicians (and the health
care system) but, on the contrary, require moral permission. This is why the
adverse side effects of pure enhancements gain, in general, greater promi-
nence in the overall risk-assessment process. Hence, the same foreseeable,
negative outcome might be acceptable as a side effect in treatments, but
unacceptable in enhancements.

Not only is the significance of possible side effects increased, but the
scope of side effects relevant to the risk assessment is also greatly enlarged in
enhancement cases. On the side of the intervening physician, this leads to an
expansion of her informational duties in two ways. First, she must inform
herself about possible mental peculiarities of her client more thoroughly
than she would have to in treatment cases. Second, she must also inform her
client more comprehensively about the possibility of even the most subtle
unwanted adverse effects. These maxims do not, of course, deviate from
common basic principles in medical ethics. But in their application to men-
tal enhancement cases, they are specific enough to deserve particular
emphasis.

Concluding the foregoing discussion we offer the following summary of
our position:

➔ We do not endorse a principled ethical rejection, let alone an outright
legal prohibition, of interventions in the human brain aimed at mental
enhancements solely on grounds of their physical or mental risks for the
affected individual. It must be underlined, however, that potential nega-
tive side effects of mere enhancements weigh more heavily against
intended positive effects than they would in treatment cases. Physicians
intervening for enhancement purposes alone have enlarged informa-
tional duties towards their clients. To the extent that their duties to
patients are increased, they are also obliged to acquire pertinent addi-
tional information for themselves.

For constitutional reasons, the law in liberal, democratic societies is not
to be used as a tool for paternalistic control of individual preferences or the
actions of autonomous citizens towards their own person. The same holds
true, if only to a limited extent, for the secular conception of ethics to which
the authors of this study, by and large, adhere, although with varying opin-
ions in some particular aspects. Religious ethics may arrive at a different
conclusion. Whilst we respect such positions, we wish to emphasise that, in a
secular society endorsing widely differing ethical conceptions and governed
by the rule of law, they cannot claim any general validity, and thus a fortiori
no prominent role in shaping the legal order.
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7.2.2 Beneficence: The Limits of Doing Good to Others

7.2.2.1 Treatment and Prevention

The principle of beneficence imposes a positive obligation on persons to
contribute to the welfare of others. The extent to which ordinary people are
morally obliged to not only refrain from inflicting harm on others but also
to provide them with benefits is debatable. In certain situations and relation-
ships, however, ordinary people are undoubtedly obliged to do so. Health -
care professionals, in virtue of their social role, have a clearly defined duty of
care towards their patients. The provision of healthcare, and the legally safe-
guarded access to medical treatment for every citizen, count amongst the
most fundamental positive duties of the modern state. On both the level of
the individual physician as well as that of the public healthcare system, it is
inevitable that there are limits to the scope of the respective obligations.
Within this scope, however, legitimate treatments consisting in new types of
brain interventions are equally subject to the general principle of benefi-
cence – and to its limitations – as any other form of treatment for human
disease. For, once a brain intervention of whatever type and magnitude has
been deemed a legitimate (non-harmful) treatment by assessing the
intended primary effects against potential adverse side effects, it is by defini-
tion beneficial. (Whether the ever widening scope of treatment options
available requires a new and stricter regime of rationing such newly devel-
oped methods is a different matter, which does not fit under the present
heading of beneficence, but under that of justice.)

7.2.2.2 Responsibility and Liability Regarding Enhancement

➔ Enhancing healthy human beings is not a genuine part of the responsibil-
ity of health care professionals, which is to treat and prevent diseases.
Hence, brain interventions aiming only at enhancement do not fall under
the obligatory force of the principle of beneficence in medicine, notwith-
standing the fact that there are borderline cases which are difficult to
delineate from treatment.

As we stated above, mere enhancements should be excluded from the
services of proper medicine as a public and publicly financed system. By
implication, they also do not fall within the scope of an individual physi-
cian’s general obligation to beneficence. There is not even a prima facie obli-
gation for him or her to perform an enhancing intervention on anybody.
This holds no less for mental interventions than it does for purely physical
(“cosmetic”) enhancements.

However, if an enhancing medical intervention is performed by either a
competent person on herself or by a (medical or non-medical) actor on a
consenting recipient, any potential side effects, such as addiction, may
amount to diseases and thus become a legitimate object of treatment by spe-
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cialised health care personnel. Those treatments themselves undoubtedly fall
under the principle of beneficence. However, since their original cause did
not, the question arises whether the financial costs for treating those side
effects should be compensated for by a public insurance system for health-
care. There is no general and normatively cogent answer to this question. If
the financial resources of a particular national healthcare system allow the
inclusion of the costs of the treatment of such diseases arising as the result of
enhancement procedures, they may well be covered by that system. However,
neither the principle of beneficence, nor that of social justice commands
such an inclusion. Hence, whether such costs are to be assigned to the indi-
vidual who sought the enhancing procedure in the first place, and thus
undertook the risk of causing the subsequent disease, is subject to a wide dis-
cretionary power of the respective national legislature. To avoid misunder-
standing, we wish to underline that this holds only for the costs of treatment
and not for the provision of treatment itself. The inclusion of such treatment
into the system of proper healthcare is mandated by the principle of benefi-
cence. From this, it follows that any person suffering from a disease brought
on by a brain enhancement intervention, who is now unable to pay for the
necessary treatment of this disease, must nevertheless be treated, and the
costs for such treatment must be met by the social security system in accor-
dance with the respective national law.

7.2.2.3 Public Funding for Research

States are under a positive prima facie obligation to further research into
medical progress, this obligation being subject, of course, to a host of
restraining criteria and to wide discretionary powers on the part of the state
as to how to discharge this responsibility. This general principle of medical
ethics also holds, with no particular modifications, for research into meth-
ods of brain intervention as long as it aims at new possibilities for treatment
and prevention. While this kind of research does not, in principle, raise any
specific normative questions, one certainly may ask whether the actual
amount of public funding expended on it adequately corresponds to the
clinical needs in this area.

In order to see that there is good reason to raise this question, it is impor-
tant to understand the far-reaching consequences which brain diseases,
brain injury, psychiatric disorders such as depression and schizophrenia, the
sequelae of aging, and stress-related afflictions have for the functioning of
human beings in society. In 2004, in the European Union alone, over 127
million individuals suffered from a brain disorder, which amounts to 27% of
the total population. A large part of current health care expenditure is
related to the treatment of brain disorders. For 2004, these expenses were
estimated at € 386 billion. This is just the cost of health care. The indirect
social costs are not included in this amount. Brain diseases (neurological,
neurodegenerative, neurotraumatic and psychiatric) constitute an estimated
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35% of the total burden of all diseases in Europe, which is much more than
diseases such as cancer or heart disease. These figures299 are likely to rise fur-
ther, along with increasing life expectancy. It is argued that, as life expectancy
grows, the body will increasingly come to outlive the brain. Improvements in
clinical approaches to brain disorders will require adequa te scientific
research. Only as our understanding of the brain grows, the possibilities to
intervene will increase. Every breakthrough in neuroscience has been
brought about by close collaboration of scientists working in the field of
pure and applied (clinical) research. The novel techniques of intervening in
the brain for therapeutic purposes are, by and large, not fully explored to
maximise putative beneficence in any of the brain disorders mentioned.

Despite the above-mentioned burden on individuals and on society, only
a fraction of the total costs of brain diseases is spent on neuroscience
research. On a European level, the 5th Research Framework Programme allo-
cated a mere 0.01% of the estimated medical cost of brain diseases in
Europe. Unless sufficient energy and financial investments are put into
research in the brain, society soon will have every reason to blame politicians
as well as scientists for having failed to improve the situation.

The normative situation is strikingly different when it comes to research
aiming exclusively at the development of purely enhancing techniques of
brain intervention. One may, of course, doubt that such research is even pos-
sible, or could sensibly be conceived of at all. This being as it may, if it is pos-
sible, it clearly falls outside the normative scope of the principle of benefi-
cence. Thus:

➔ Research exclusively geared towards the development of means for men-
tal enhancement by intervening in the brain should not be subsidised by
public funds devoted to the social system of healthcare. Furthermore, the
application of the products of such research to achieve mental enhance-
ment should also not be funded by the healthcare system.

However, this principle does not relate to basic research into conditions
of effectiveness or pathogenic functions of such enhancing methods. An
analogy from the field of physical enhancements helps to elucidate this
point: No research aimed at producing new methods of illegal performance
enhancement in sports should be publicly sponsored. However, basic
research into the functional and pathogenic mechanisms of such perform-
ance enhancing techniques should be. Finally, none of this is supposed to
suggest anything like a moral judgement on, let alone a call for legal prohibi-
tion of, such research. It means rather that it should be left entirely to the
private sector.
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7.2.3 Autonomy: Issues of Informed Consent and Coercion

Autonomy is a notoriously complex, multi-faceted concept. We distinguish
broadly between autonomy as sovereignty (i.e. self-government) and auton-
omy as authenticity (i.e. being true to one’s individual nature). Into this
basic scheme, we insert a few more conceptual distinctions. Subsequently, we
analyse the ensuing problems, first, in a legal perspective pertaining exclu-
sively to “autonomy as sovereignty” and, second, in the perspective of ethics,
encompassing aspects of both sovereignty and authenticity. It should be
noted that questions pertaining to the latter can only arise in the context of
intended enhancements. Whilst treatment or prevention can hardly be sus-
pected of being based on “inauthentic” decisions, some forms of enhance-
ment certainly can.

7.2.3.1 Treatment, Prevention and Research

If the aim of fighting disease through treatment or prevention is pursued by
direct interventions in the brain, then this does not in itself raise specific
normative problems with regard to autonomy. However, some of the com-
mon principles governing medical interventions in general acquire a partic-
ular importance in the context of therapeutic brain interventions.

The Incomprehensibility of Mental Harm as an Obstacle to Informed Consent

Respecting the autonomy of a patient (or research subject) mandates obtain-
ing that patient’s (or subject’s) informed consent in advance. Sufficient
knowledge of the nature, method, benefits and possible side effects of a
planned medical intervention on the side of the patient is not only norma-
tively, but also conceptually, necessary for them practicing their autonomy.
For the act of giving consent can only be considered an expression of some-
one’s autonomy in as much as they know what they are consenting to. Con-
veying that knowledge to the patients by informing them about all available
facts that can be justly considered relevant to the decision process is, there-
fore, just as much an autonomy-related duty on the part of the physician as
is the prohibition of curative interventions without any consent at all. There
is no justification for forcing treatment on a competent patient, or for
obtaining consent by concealing significant information, not even if the
patient would otherwise face a severe risk of death. We emphasise that there
is no reason to deviate from this well-founded principle of medical law and
ethics with regard to the particular features of interventions in the brain.

A peculiarity of some of the possible effects of such interventions,
though, lies in the fact that their full significance is sometimes very difficult
to grasp. This may be true even for the intervening physician, and all the
more so for the patient. For instance, our study shows that it is not obvious
from the outset just what it means to say that a change of personal identity
occurs. If a certain type of brain intervention is associated with a risk of
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identity change, then it can be difficult to convey that, in a certain important
sense, this side effect is of a terminal nature. This difficulty may be com-
pounded by the fact that a patient suffering from a serious medical condi-
tion is ready to grasp at any straw if it offers the chance possibility of a cure.
In order to highlight the severity of such harm, it might be helpful to adopt
the metaphor of “psychological death” which we introduced in Chapter 5.
However, there is an obvious risk of a misleading overstatement in that
expression, too. In our discussion above, we mention that there is usually a
chance of overcoming even grave dissociative disorders which are the clear-
est manifestations of changes of personal identity. On the other hand, there
is no guarantee of such a recovery. In this regard, it is plausible to draw the
comparison with a state of coma in order to painstakingly point out to the
patient that in a significant sense her personal self, primarily constituted by
her present subjective consciousness, will possibly be non-existent for how-
ever long the dissociative state persists. This may indeed be forever.

Though representing a less drastic kind of mental harm, mere personality
changes may also likely be underestimated as possible side effects. Concern-
ing such side effects, it is crucial to describe their potential manifestations in
as much detail as possible to a person reasoning about whether to undergo a
certain intervention. However, it will be just as important to convey the prin-
cipled prognostic limitations regarding personality changes, which result
from the fact that any change in the narratively structured whole of a self-
concept may give rise to an unforeseeable chain of reactions.

Exercising Autonomy under Coercive Circumstances

Doubts about the possibility of a truly autonomous consent may arise when
a therapeutic brain intervention is to be undertaken on an (otherwise com-
petent) person who is presently detained in prison or subjected to another
form of legally justified custody. The standard situation of an illness mani-
festing itself during a legal term of imprisonment, and treatable by a brain
intervention, poses no particular problem. There is, as we said, no legitimate
way of forcing treatment on competent persons, and this pertains to prison-
ers no less than to other people. But problems do arise in a different setting:
If and when (1) the detained person has served his full term of legal punish-
ment, but (2), remains in custody (so-called preventive detention) because
(3) he exhibits a severe form of sociopathy which renders him a permanent
danger to his fellow citizens, but (4) which could possibly be treated by a
novel method of brain intervention. (We are quite aware that presently the
projection of such a medical possibility still has an air of science fiction to it.
However, this may very well change in the not too distant future.) This gives
rise to the following normative question: Does the only alternative that
could be offered to such a sociopathic person (i.e. to either undergo the said
brain intervention or remain detained indefinitely) leave enough leeway for
an autonomous decision for viz. a valid consent to that intervention?
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The answer is yes. The autonomy and thus the validity of a factual con-
sent is not necessarily negated by the mere weight of the pressure under
which it is given. If, for instance, that pressure is not exerted or wilfully
controlled by other people but only by naturally given circumstances, it
may be as high as one pleases, it may even, for any reasonable person, come
close to being totally determinative of the ensuing decision, and yet not
touch upon the autonomy and validity of that decision in the least. Hypo-
thetically speaking, a patient diagnosed with kidney cancer, and con-
fronted with the alternative of either consenting to a removal of the dis-
eased kidney or certain death within a few months, will most probably
choose the former. The person’s consent to the surgery is doubtlessly
autonomous and valid, even though she may feel that she has no reason-
able alternative. In contrast, that same person, if threatened with death in
case she refuses to consent to the removal of her kidney for transplantation
purposes, could not be said to consent autonomously or validly to such a
procedure. Projected onto our problem of the detained psychopath, the
first thing to consider is that the pressure placed on a person by others who
are legally entitled, or even obliged, to exert that force should be under-
stood as really nothing other than the pressure exerted by the norms of law
themselves. And as far as the autonomy of somebody confronted with that
pressure is concerned, the force of the legal order (as part of the social
environment) is on a par with the force of the natural order (the natural
environment).300 Hence, decisions of persons taken under compulsion of
legal norms are no less autonomous than decisions under the compelling
force of natural circumstances. Whether that compulsion is a direct effect
of those norms on the deciding person or is the result of enforcement by
intermediaries acting within their legal competence does not make a dif-
ference. Thus:

➔ If a brain-invasive treatment for severe psychopathy (that is in accord
with the common criteria regarding the acceptability of associated risks)
should ever become available, then nothing stands in the way of offering
such a treatment to people in preventive detention if that is the only alter-
native to their being kept in custody indefinitely. The sheer force of pres-
sure exerted on the detainee by those circumstances would infringe nei-
ther the autonomy nor the legal validity of his or her decision. We hold
that, in such a situation, the state would be not only entitled but even
obliged to make the respective offer.
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7.2.3.2 Enhancement and the Limits of Autonomy

Enhancement and the “Grave Affront” Principle

When considering issues of autonomy as they relate to measures of enhance-
ment, legal considerations must be distinguished from purely ethical ones.
As to the former, we refer to our above remarks on the limits of justifications
for a physician to inflict physical harm on a consenting competent person.
We marked the relevant boundary by using as the exemplary formula,
derived from German criminal law, “grave affront to common ethical con-
victions and rules”. Obviously, that limit of justification for the physician
must be mirrored by a corresponding constraint on the side of the patient,
viz. on his freedom of disposing of his physical integrity by prompting
another person to carry out medico-technical interventions on him (i.e. in
“two-party cases”). What the intervening physician is not justified in doing,
the patient cannot legally permit by giving consent.

The “grave affront” boundary is certainly much lower in cases of mere
enhancement than in cases of treatment.301 However, the mere fact that an
intervention in the brain for the sole purpose of enhancement may foresee-
ably result in significant alterations of a person’s mental traits does not mean
ipso facto that it transgresses that boundary. Hence, it does not per se exclude
valid consent to such a measure.

➔ If an intervention in the brain is aimed at enhancement instead of treat-
ment, this alone does not yet constitute a “grave affront” in the aforemen-
tioned sense. Regarding the question of whether individual enhancement
can be justified, the individual liberty (autonomy as self-government) of
a person wishing for such an enhancement provides a strong (though not
yet decisive) argument in favour of it.

Still, the law can draw legitimate boundaries as to the scope of an individ-
ual’s freedom of self-disposition. Most notably, it does so with regard to: i)
the physical consequences of any procedure, if they consist in grave, dispro-
por tionate and irrevocable harm, and ii) the psychic consequences, if their
manifestations can be considered comparably harmful or if they are clearly
desired for fraudulent purposes alone.

It must be emphasised that these normative problems associated with the
mental effects of enhancing brain interventions are only beginning to sur-
face in legal scholarly debates. It is not at all clear yet where exactly the line
that could be derived from the said “grave affront” standard should be
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drawn. Much further debate seems necessary. What we presently wish to
warn against is the possible misuse of a legal standard formula (viz. the
“grave affront” formula), developed for applications in a different normative
area, by rashly employing it for an ideological struggle against all “artificial”
methods of human self-development. Certainly, both of the limits of auton-
omy in two-party cases mentioned above are widely undisputed on the
abstract semantic level of that formula, and this holds no less for interven-
tions aiming at mental enhancements. However, it is not easy to solidify and
illustrate that verbal abstraction with possible exemplary cases. We believe
that this should caution legislators and courts against premature legal ver-
dicts which always come at a social cost, even if only for personal liberties.
There might be other grounds upon which the law can restrict the possibly
unwelcome development of certain measures of mental enhancements than
with recourse to the “grave affront” principle.

Enhancing Children: The Scope of Parental Discretion

A different matter, though, is that of enhancing brain interventions per-
formed on children with their parents’ “proxy consent”. With regard to treat-
ments, no specific normative problems appear to follow from brain-invasive
methods as compared to other invasive medical procedures in children. By
contrast, mere enhancements do pose specific problems. To clarify these, we
emphasise an often overlooked insight which seems to gain special signifi-
cance for such cases. Proxy consent must not be misunderstood as exercising
a child’s (or another incompetent person’s) autonomy by a proxy. The very
meaning of “autonomy” excludes such a possibility. Whatever else it may be,
autonomy is, by its conceptual nature, something with respect to which one
cannot be deputised by somebody else. The parental right to give or refuse
proxy consent on behalf of their children encompasses two functions, nei-
ther of which has to do with the child’s autonomy. First, proxy consent is
intended to exercise control over what is done to their child for the sake of its
well-being. Second, it is intended to realise the parents’ own right to direct
their child’s upbringing within certain limits of the child’s rights and well-
being.

As far as brain-invasive procedures for purposes of mental enhancement
are concerned, this double limitation of parental authority has two conse-
quences (which, taken together, may be considered to establish a somewhat
“paradoxical” legal situation). There exists nothing like an objective reason-
able standard about what sort of “mind” is in a person’s “best interest” (i.e.
accords best to his or her well-being). Hence, on the one hand, the law
rightly grants a wide discretional leeway to parents to shape their child’s
mental development according to what they themselves consider best. Thus,
with regard to the development of a child’s character traits in the widest
sense, including its intellectual capacities, parents are legally entitled to instil
their own value system in their offspring. They may even direct their child’s
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mental development in ways that reasonable people would consider harmful
to the child. This legal leeway certainly includes an abstract competence to
decide in favour of furthering specific mental traits of the child, even at the
cost of other developments, normally considered crucial for a child’s future
well-being. On the other hand, with regard to the physical condition of their
child, parents do not possess such (potentially harmful) discretionary power.
For in this instance, fairly clear objective standards of well-being exist and
must not be violated by parents’ decisions. According to present legal princi-
ples, physically invasive medical procedures on children can only be autho-
rised by parental consent to the extent that they are necessary for the treat-
ment of diseases. Parents have, for instance, no competence to authorise cos-
metic surgery on their children, according to their own aesthetic preferences,
unless, of course, such a surgery is deemed treatment, such as in the case of
physical disfigurement. Thus:

➔ Although there is a legal parental right to modify a child’s mental attrib-
utes according to the parents’ own value-system by using traditional
means of education, this right definitely ends where the physical integrity
of the child begins. A fortiori brain-invasive procedures on a child solely
for purposes of enhancement cannot, according to present legal stan-
dards, be validly consented to by the child’s parents.

There is an obvious disparity between the wide leeway to instil even
harmful mental developments by traditional means of education and the
complete absence of any freedom to induce even useful mental enhance-
ments by novel methods of brain intervention. Obviously, this creates a cer-
tain normative tension. This problem has as yet not been treated sufficiently
by legal scholars and philosophers of law.

We urge the beginning of such a debate in both academia and society at
large. It is especially necessary in light of the increasing exposure of children
to cognition enhancing drugs, like Methylphenidate, which deeply influence
the physical structure of the brain, as we are now well aware of. According to
the legal standards sketched above, this current practice is, to a large extent,
illicit. We believe that it is presently tolerated only on grounds of (1) collec-
tively closing our eyes on the physical, viz. neuronal, effects of such drugs,
and of (2) a tacitly growing medicalisation of heretofore normal, if unde-
sired, variants of children’s behaviour. The expansion of the concepts of
both disease and treatment to include formerly normal mental features of
children is problematic in various respects. It is reinforced by the conceptual
vagueness of “mental disease”, which considerably exceeds definitional ambi-
guities in the purely somatic sphere. Is a fidgety child a “milder case” of
ADHD, or do they just present a minor, if undesired, deviation from parents’
expectations, but remain well within the variants of normality? Much of the
said tacit medicalisation takes place outside the normative control of legal
institutions. Hence, it creates a host of social risks which society should
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address. This is not at all to say that all such brain-based enhancements on
children should be fully and outrightly forbidden by law. It simply urges
clarity, honesty and reasonable social control over a process that presently
evolves on grounds of the de facto promotion of various interests, but is
devoid of any normative justification. There will certainly be enhancement
possibilities via brain interventions that are not acceptable for children,
despite corresponding parental demands. However, just as certainly, other
methods will be justifiable on grounds of legitimate parental wishes for the
development of their offspring. This whole issue still awaits further clarifica-
tion through social, scientific, and legal-ethical debate.

➔ Considering the many possible, but unexplored, long-term consequences
of measures affecting the brain, we hold that presently a rather strict
principle of caution is in order. In children, surgical interventions and
electro-magnetic brain stimulations solely for enhancement purposes
should, according to present legal rules, remain forbidden until a social
consensus about the complex normative issues involved has been
reached.

➔ With regard to the expansionist tendency of medicalisation, pharmaceuti-
cal interventions with possible long-term effects on the brain should be
subject to more rigorous control, not only through financial instruments
(for example through social security institutions), but also through an ade-
quate enforcement of existing legal norms for the protection of children.

Concerns about Authenticity

Turning from issues of law to problems of ethics, we also turn to the second
abstract meaning of autonomy, namely authenticity. Two questions arise
around the enhancement of one’s own mental capacities. The first concerns
the motive for such an intervention whilst the second pertains to the outcome
of the procedure. Roughly speaking, we must consider, first, whether the
motive proffered for the proposed procedure is a “sufficiently authentic
motive”, and second, whether the mentally enhanced person will be a “suffi-
ciently authentic self” in order for both to be truly autonomous. Both ques-
tions presuppose certain moral duties that autonomous persons have
towards themselves, against which that sufficiency must be measured.

We do not elaborate on the philosophical problem of moral “duties to
oneself” as stipulated by Kant and debated ever since, though we do accept
the idea that some such duties can possibly be substantiated and defended
on the grounds of a secular ethics. However, we may safely ignore this prob-
lem here. For there is obviously no moral duty to abstain from enhancing
one’s own mental capacities. Following Kant, many people would even claim
the opposite: a moral duty to develop one’s natural mental endowment.
Whether one is merely permitted, or even obliged, to improve oneself, both
possibilities entail the individual liberty to choose particular mental features

408 7 Conclusions and Recommendations



for improvement, since not all of them could possibly be improved upon to
the same degree. This freedom of choice extends, in principle, to the ways
and means of self-improvement. That is to say, the mere fact that novel
methods of brain interventions are in some way “unnatural” or “artificial” is
no ground on which to doubt the basic moral entitlement to shape one’s
own mind, let alone to abolish and replace this entitlement with a moral
duty to do the exact opposite. As we already saw, using such interventions for
mental enhancement may give rise to various concerns about risks and side
effects, or about their future use for fraudulent purposes. In “two-party
cases” such concerns may certainly warrant not only a moral, but even a
legal, prohibition. This is, however, a different problem. Such prohibitions
are destined to prevent consensual harm amounting to a “grave affront” in
the sense described above. However, they do certainly not aim at preserving
one’s “natural” (i.e. unenhanced) mental status.

A second concern about authenticity arises from fears that mass deploy-
ments of brain-invasive mental enhancements might create subtle, or even
overt, pressure on everybody to participate in that new way of meeting the
demands of social competition. Collective pressure of that kind would cer-
tainly give rise to a host of social concerns. Developments in this direction
should be observed, and if sufficiently verified, counteracted by political and
legal instruments. However, such a social pressure, unwelcome as it may be,
would not infringe upon the authenticity (viz. autonomy) of individual
decisions complying with it. After all, other kinds of social development like,
for instance, new fashion trends or technical innovations (e.g. telephones or
computers) do not compromise the autonomy of their adherents even
though they certainly exert a massive influence on people’s individual deci-
sions. To be sure, there is a crucial moral difference between the social pres-
sure to use a computer in order to meet one’s daily professional demands,
and the pressure to have one’s mental capacities enhanced by a brain inter-
vention for that very same purpose. But that difference does not concern the
autonomy or authenticity of decisions yielding to such pressure. Rather, it
concerns the inviolability of one’s physical sphere, which is subject to a con-
siderably stronger protection against invasions and, therefore, against exter-
nal coercive forces urging such invasions, than is the “inviolability” of one’s
behaviour against coercive influences from societal developments. (We will
return to that point sub specie “Justice”, 7.2.4.2, below.)

Finally, we do not see a convincing reason to doubt that a person with
artificially enhanced mental capacities is still an authentic self in the sense
that her decisions can still be true to her nature.302 One can surely be scepti-
cal about the subjective value of such an enhancement for that person her-
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self. As has been pointed out in Chapter 6, at least with respect to some
human skills the means employed do matter for the assessment of the ends
achieved. In these cases our admiration for other people’s performance
apparently hinges, to a great extent, on the personal effort by which those
skills were acquired. The devaluation of athletic performances proven to
have been enabled by performance enhancing drugs serves as a telling exam-
ple. This may raise a warning flag against easy shortcuts to desired ends and
it might even warrant a warning to completely abstain from, or at least not to
enter too lightly into, artificial mental enhancements. While the possible
devaluation of certain ends by the means employed to achieve them can be
due to a lack of authenticity on the part of a person employing such means,
this is not necessarily the case – no more so than any futile, or even detri-
mental modification of one’s personality could be said to compromise one’s
authenticity simply by virtue of its worthlessness alone. We wish to highlight
that judging this differently, i.e. considering an artificial mental enhance-
ment to be a violation of a certain duty to oneself, would only mark a differ-
ence in ethical opinion. It would not, however, yield a sufficient normative
ground for legal prohibition since modern constitutional states are not justi-
fied in legally enforcing every normative proposition just on account of it
being a moral duty.

7.2.4 Justice: Inequality, Fair Distribution, Political Justice

“Justice” is at least as complex a concept as “autonomy”. We distinguish,
along common lines, four divisions of its meaning: distributive, commuta-
tive (viz. exchange), corrective, and political justice. Only the first and the
last of these sub-concepts bear on the questions of our analysis.

Generally speaking, theories of distributive justice aim at establishing
principles of fair distribution of certain benefits and burdens ensuing from
interactions between members of cooperative societies. A host of such prin-
ciples have been proposed in moral, legal, and political philosophy, which
vary in numerous respects, e.g. in what benefits should be subject to distri-
bution (e.g. income, opportunities, well-being), or what primary criterion or
mechanism should be used to guide the process of allocating such benefits
(e.g. equality, need, free market transactions). Divergent opinions on all of
these matters notwithstanding, there is a general consensus that not all
objects are subject to principles of distributive justice merely by virtue of
their having value. Only “primary social goods”, to employ John Rawls’
famous term, are proper objects of distributive justice, i.e. goods that are (1)
not merely natural endowments, and are (2) valuable for every rational
member of society, irrespective of his or her individual preferences and per-
sonal life plan. Medical services surely belong among those primary goods.
They are socially distributed and destined to preserve or restore health,
which is an “enabling” (or “all-purpose”) precondition for any reasonable
life plan of any rational person. Less obvious, though, is the scope of human
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conditions medical services should be allocated to, ranging from life-threat-
ening states to idiosyncratic personal preferences.

For the purpose of our analysis, we understand the term “political justice”
to include all other tasks of surveying, controlling, and, if necessary, correct-
ing social developments in the realm of medicine which actually or poten-
tially concern the rights or interests of each individual, and of society as a
whole.

7.2.4.1 Problems of Distributive Justice

With respect to the just allocation of resources, no normative problems arise
which are specific to the subject of this study in any of the three genuine
spheres of the medical profession: treatment (as delineated above), preven-
tion and research. Some of the uncommon intricacies of the new methods of
brain intervention may raise the question whether they yield a reasonable
ratio of costs and benefits. In some cases the wisdom of recognising them as
medical treatments may appear doubtful. For instance, loss of certain mental
or physical functions can be alleviated with neural prosthesis. This would
appear at first to be a clear example of a medical treatment. However, the less
severe the functional loss which can be restored by such a neural prosthesis,
the more likely health insurance companies and other financial providers
will be to compare its implantation to cosmetic surgery and other such inter-
ventions which exist on the borderline between treatment and enhancement.
However, such problems are common to most innovative, technologically
complex, and hence expensive, medical procedures. These problems do not
primarily concern principles of justice, but involve, rather, questions of defi-
nition and matters of political and economic prudence.

Difficult problems of justice, however, do arise with respect to enhance-
ments. We distinguish two different types of problem, which might be
roughly labelled the “inequality-exacerbating effect”, and the “resource-
squandering effect”.

Does Enhancement Exacerbate Existing Social Inequality?

The problem of the inequality-exacerbating effect is connected with our rec-
ommendation for a strict exclusion of pure enhancement procedures from
the publicly funded system of medicine. If the costs of enhancements are not
taken over by other means of public funding, it then follows that only those
who can afford to pay for such services will have a chance to benefit from
their mind-enhancing effects. Most of these services are, and will continue to
be, very costly. Thus only well-to-do people will be in a position to obtain
such benefits for themselves or their families. This in turn could exacerbate
existing social inequalities by granting those who are already privileged addi-
tional advantages in many areas of social competition.

If this prospect became reality, it would be bound to undermine distribu-
tive justice. Certain mental capacities, such as alertness or intelligence, are
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“positional goods”, i.e. they confer substantial advantages on their possessors
in relation to others in terms of their ability to compete for scarce positions or
goods. If such capacities cease to be mere natural assets and become instead
the potential result of human intervention, access to these intervention pro-
cedures may become a legitimate object of distributive justice. If (1) means of
mental enhancements are available only to the wealthy, and (2) making use of
such means confers substantial competitive advantages for the acquisition of
wealth, and (3) a grossly unequal distribution of wealth is a matter of concern
for distributive justice, then the exacerbating effect of artificial mental
enhancements on problematic patterns of social distribution is obvious.

As is well known, premise (3) has been subject to longstanding and hotly
contested philosophical debate. We could not seriously attempt to engage in
that discussion here. Suffice it to say the following. There is no doubt that
legislatures, even in the most liberal states, are justified in attempting to
counteract the development of increasing inequalities in wealth amongst
their citizens. This is especially true when the reason for such increased
inequality is not in proportion with how deserving the privileged are of their
increased relative prosperity. Broadly speaking, this would be the case for any
social or financial advantages arising as a direct result of artificial mental
enhancements, if they were to have the social effects described above. This,
we hold, is reason enough to raise a moral warning flag. Thus, we wish to
emphasise that potential developments such as those described above should
be monitored closely by competent institutions in the fields of politics, sci-
ence, and society in general:

➔ Clear indications that an increasing availability of purchasable mental
enhancements fuels social inequality, in terms of the distribution of
wealth and opportunities, should be counteracted.

The methods employed to counteract this must, of course, fulfil common
criteria of proportionality. Hence, they fall across a wide spectrum of possi-
ble measures from tax policies, to restrictive licensing practices vis-à-vis
medical enhancements, and even the ultima ratio of legal prohibition. We
wish to underline that it would not be sufficient to counteract nega tive ten-
dencies of the above kind by (partly) redistributing the unequally accumu-
lated wealth via taxes. For a grossly unequal distribution of social opportuni-
ties, be they for professional positions or other goods relevant to the quality
of individual life, also entails an unequal distribution of self-esteem, which
may well constitute, as John Rawls has argued, the most important of all pri-
mary goods. That kind of inequality cannot sufficiently be compensated for
by mere financial measures.

However, two caveats must be added at this juncture to ward against too
readily adopting interventionist policies at the present time.

(1) Whether or not the sketched negative developments will become
manifest is an empirical question. It cannot be answered by mere theoretical
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speculations, no matter how plausible they may appear, but must be proven
by observable facts. Up to now, such facts have not been established. Even
technologically advanced societies with strong inclinations towards science
and technological innovation seem, as yet, to be far from experiencing any
such detrimental effects on distributive justice. Of course, legitimate policies
may, and should, aim at preventing potential undesired developments. How-
ever, that requires a complex process of weighing the duty to protect individ-
uals and society in terms of freedom and civil liberties. This process, in turn,
must be based on sufficient information about impending risks. Without
such knowledge, rational and proportionate countermeasures are hardly
conceivable. We hold that the information presently available for legislators
and other political decision makers is clearly insufficient for a sensible
assessment of the issue. Since political impediments, let alone legal prohibi-
tions, always come at a price for individual and societal liberty, we propose
that governments and legislatures currently confine their policies to the pro-
cedures of attentive observation we mentioned above.

(2) Our call for political restraint is further strengthened by the following
considerations. As argued above, certain mental capacities are positional
goods, i.e. they confer competitive advantages in numerous contexts of
social life. However, these capacities also have what can be called independ-
ent value, i.e. a value for the individual who possesses them alone. Well-
developed cognitive abilities may, for example, enable the person endowed
with them to successfully participate in com petitive enterprises. Yet they can
also lay the foundations for the development and satisfaction of certain
intellectual preferences which relate only to personal enjoyment and will
have little or no economic background. The freedom of developing one’s
subjective capacities for a more fulfilling mental life should not be ignored
or underestimated. These considerations corroborate the above proposal to
refrain at the current time from any prohibitive interference with the devel-
opment and applications of brain-invasive techniques of mental enhance-
ment.

Does Enhancement Entail Wastage of Medical Resources?

The use of medical resources for mere enhancement purposes could be crit-
icised as a waste of the scarce resources otherwise available, and originally
intended for, therapy or prevention. The justifiability of such a position
would not depend upon who pays for the (mis)application of such means.
Hence, it is of no relevance that, according to our recommendations so far, it
should always be the individual recipient of an enhancement, as opposed to
the public health care system, who has to bear the immediate cost. Rather,
the critique hints at the absolute limitation of medical resources. In other
words, regardless of who bears the costs of a medical procedure, medical
resources (including individual expertise) which are used up for one partic-
ular purpose are, consequently, unavailable for any other potential applica-
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tion. Therefore, those resources deployed for enhancement purposes are
unavailable for use for the purpose of treating serious, and even potentially
life-threatening, medical conditions. There may not be a direct link between
the use of a specific set of resources in one area and their lack in another
functional context. Nevertheless, if we take the system of healthcare as a
whole, a certain level of interdependence is inevitable.

This critique of enhancement procedures is based on two assumptions.
First, that the entirety of medical resources in a given society is always, or at
least normally, subject to a more or less exhaustive demand, or claim upon
them, by that society’s members. That is to say, available resources are, at any
given time, being utilised at nearly full capacity. The scarcity of medical
resources notwithstanding, this does not, however, appear to be a very plau-
sible assumption. Second, a resource-squandering effect would be proven if
the widespread use of medical resources for purposes of mental enhance-
ments were actually to compromise significantly the availability of similar
procedures for the purpose of medical treatment. In that case, their applica-
tion for mere enhancements would be, to some extent, parasitic on their pri-
mary purpose as treatment. This could also be criticised as violating princi-
ples of distributive justice. After all, not only the application, but also the
production, of medical resources is a huge and permanent drain on a soci-
ety’s financial resources.

We consider the critique based on the second assumption plausible to
some extent, provided it turns out to rest on a sound empirical basis.
Whether or not this is the case is quite unclear at present. (That type of
resource-squandering effect could be just as well attested to the present, and
widely accepted, practice of cosmetic surgery.) This is again reason enough
to raise a moral warning flag, accompanied by an admonition to observe the
various social effects of such practices. It does not, however, provide suffi-
cient grounds, at the current time at least, for an outright legal prohibition
of possible applications of brain interventions for mental enhancement.

7.2.4.2 Problems of Political Justice in General

When discussing authenticity, we already alluded to the risk that a wide-
spread use of brain-invasive mental enhancements might begin to exert a
growing pressure on people, otherwise unwilling to undergo such proce-
dures, to do so for fear of suffering substantial competitive disadvantages. As
argued above, this type of social pressure would not infringe on these peo-
ple’s legal autonomy. Hence, it would not invalidate their consent to such a
brain-invasive procedure, should they yield to that pressure. However, the
state surely has a right, and even – within certain limits set by its discre-
tionary power – a prima facie duty to intervene to protect citizens from such
coercive social demands. A social pressure to undergo physically invasive
procedures bears considerably more weight than, say, the coercive effect of a
largely motorised society on its members to obtain a drivers license and use
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a car to retain competitive ability. Given the primary importance of the
state’s duty to protect the physical integrity of its citizens, even an indirect
and mediated danger to physical integrity requires careful consideration of
whether to block potentially harmful developments by legal prohibitions.

The plausibility of calling for a more or less immediate prohibition
depends on whether social pressure to undergo mental enhancement actu-
ally develops. This, in turn, cannot be predicted at present with any amount
of accuracy. That gives us reason for a final, and particularly important,
warning flag in the realm of social justice.

➔ The possibility of an impending threat on people’s liberty to abstain from
brain-invasive enhancements should be subject to especially vigilant
monitoring by competent political authorities and scientific institutions.
Should evidence of such a development emerge on a sufficiently large
scale, it seems imperative for the state to intervene in order to protect
those citizens averse to enhancement.

However, unless there is empirical evidence of this kind of development
occurring, any prohibition on such enhancements should be withheld. Leg-
islation against unwanted, but uncertain, social threats, whose effects could
still potentially be blocked when, or if , they occur, is not justified in consti-
tutional liberal states.
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Main results

● Having studied new methods for intervening in the brain by means
of psychopharmacology, neurotransplantation, gene transfer, neu-
ral prosthetics and electrical brain stimulation, the authors of this
book acknowledge and endorse their potential to benefit the indi-
vidual, as well as society, by yielding innovative therapeutic appli-
cations. Of course, since these interventions operate directly on the
brain, it is obligatory to handle them with appropriate caution,
even if they are used for treatment purposes only.

● There is a public preoccupation with the possibility of patients
being transformed in radical and obvious ways by new techniques
for intervening in the brain. This might detract attention from
those side effects which actually give more reason for concern,
namely subtle changes of the psyche in general, and of personality
in particular, which may easily go unnoticed.

● During the research phase, any new method of intervening in the
brain should be monitored systematically for subtle side effects per-
taining to personality and those mental capacities related to per-
sonhood.

● If a particular type of brain intervention with known possible sub-
tle side effects pertaining to personality or mental capacities related
to personhood is approved for certain therapeutic or preventive
applications, then every person undergoing that procedure should
be carefully monitored for the occurrence of such side effects after
the procedure is conducted so that they can receive appropriate
treatment if necessary.

● Whether the prospect of an intervention in the brain having a cer-
tain personality change as a side effect is acceptable, or even desir-
able, can only be decided by the affected persons themselves before
they undergo that intervention.

● For experimental interventions in patients with neurological and
psychiatric disorders, time-scheduled and disease-specific core
assessment protocols (CAPs) should be established in order to (1)
obtain meaningful results and (2) enable comparisons between dif-
ferent treatment approaches.

● If an intervention in the brain is aimed at enhancement instead of
treatment, this alone does not yet constitute a “grave affront to com-
mon ethical convictions and rules”. Regarding the question of whether
individual enhancement can be justified, the individual liberty (auton-
omy as self-government) of a person wishing for such an enhancement
provides a strong (though not yet decisive) argument in favour of it.
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● We do not endorse a principled ethical rejection, let alone an out-
right legal prohibition, of interventions in the human brain aimed
at mental enhancements solely on grounds of their physical or
mental risks for the affected individual. It must be underlined,
however, that potential negative side effects of mere enhancements
weigh more heavily against intended positive effects than they
would in treatment cases. Physicians intervening for enhancement
purposes alone have enlarged informational duties towards their
clients. To the extent that their duties to patients are increased, they
are also obliged to acquire pertinent additional information for
themselves.

● Enhancing healthy human beings is not a genuine part of the
responsibility of health care professionals, which is to treat and
prevent diseases. Hence, brain interventions aiming only at
enhancement do not fall under the obligatory force of the princi-
ple of beneficence in medicine, notwithstanding the fact that there
are borderline cases which are difficult to delineate from treat-
ment.

● Enhancements which cannot at least count as prevention of dis-
ease/disability (“mere” enhancements) should not be included in
the sphere of “proper medicine” as a social system.

● Research exclusively geared towards the development of means for
mental enhancement by intervening in the brain should not be
subsidised by public funds devoted to the social system of health-
care. Furthermore, the application of the products of such research
to achieve mental enhancement should also not be funded by the
healthcare system.

● Although there is a legal parental right to modify a child’s mental
attributes according to the parents’ own value-system by using tra-
ditional means of education, this right definitely ends where the
physical integrity of the child begins. A fortiori brain-invasive pro-
cedures on a child solely for purposes of enhancement cannot,
according to present legal standards, be validly consented to by the
child’s parents.

● Considering the many possible, but unexplored, long-term conse-
quences of measures affecting the brain, we hold that presently a
rather strict principle of caution is in order. In children, surgical
interventions and electro-magnetic brain stimulations solely for
enhancement purposes should, according to present legal rules,
remain forbidden until a social consensus about the complex nor-
mative issues involved has been reached.
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● With regard to the expansionist tendency of medicalisation, phar-
maceutical interventions with possible long-term effects on the
brain should be subject to more rigorous control, not only through
financial instruments (for example through social security institu-
tions), but also through an adequate enforcement of existing legal
norms for the protection of children.

● If a brain-invasive treatment for severe psychopathy (that is in
accord with the common criteria regarding the acceptability of
associated risks) should ever become available, then nothing stands
in the way of offering such a treatment to people in preventive
detention if that is the only alternative to their being kept in cus-
tody indefinitely. The sheer force of pressure exerted on the
detainee by those circumstances would infringe neither the auton-
omy nor the legal validity of his or her decision. We hold that, in
such a situation, the state would be not only entitled but even
obliged to make the respective offer.

● Clear indications that an increasing availability of purchasable
mental enhancements fuels social inequality, in terms of the distri-
bution of wealth and opportunities, should be counteracted.

● The possibility of an impending threat on people’s liberty to
abstain from brain-invasive enhancements should be subject to
especially vigilant monitoring by competent political authorities
and scientific institutions. Should evidence of such a development
emerge on a sufficiently large scale, it seems imperative for the state
to intervene in order to protect those citizens averse to enhance-
ment.
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Zusammenfassung: Ergebnisse und Empfehlungen

Die Geschichte therapeutischer Eingriffe in die Psyche ist so alt wie die über-
lieferte Geschichte der Medizin selbst. Bereits die altägyptische, die traditio-
nelle chinesische und die antike griechische Medizin enthielten Vorschriften
zur Behandlung von Krankheiten, die heute als „psychische“ aufgefasst wer-
den (Millon 2004). Doch auch jenseits dessen, was als Therapie galt, hat die
Menschheit schon immer nach Möglichkeiten gesucht, psychische Fähigkei-
ten und Zustände zu verbessern oder zu erweitern, was insbesondere durch
die vielfältigen Traditionen religiöser und spiritueller Praktiken belegt wird.
Diese historische Perspektive sollte nicht vergessen werden, wenn man sich
mit einigen prinzipiellen Bedenken befasst, denen zufolge die neuartigen
Methoden des Eingreifens in das zentrale Nervensystem nicht nur neue
Möglichkeiten für Behandlung und Enhancement303 der Psyche eröffnen,
sondern auch unerwünschte Wirkungen auf mentaler Ebene haben können.

➔ Die Autoren der hier zusammengefassten Studie haben wesentliche der
besagten neuartigen Methoden aus den Bereichen Psychopharmarkolo-
gie, Neurotransplantation, Neuroprothetik und elektrische Hirnstimula-
tion eingehend untersucht. Sie erkennen deren Potential zu therapeuti-
scher Hilfe für den Einzelnen und zum Nutzen für die Gesellschaft an. Da
solche Eingriffe unmittelbar auf das Gehirn einwirken, muss ihre Anwen-
dung mit besonderer Sorgfalt erfolgen, auch wenn sie ausschließlich the-
rapeutischen Zwecken zu dienen bestimmt sind.

Wegen der höchst komplexen, integrativen Funktionsweise des Gehirns
lässt sich die Möglichkeit praktisch nicht ausschließen, dass bei therapeuti-
schen Interventionen unerwünschte psychische Nebenwirkungen auftreten.
Das gilt unbeschadet der Frage, ob der Eingriff Wirkungen auf psychischer
Ebene herbeiführen soll oder nicht. Die Aufgabe, einen ethisch akzeptablen
Umgang mit derartigen Risiken zu finden, ist gewiss nicht neu. Im Gegenteil,
seitdem überhaupt therapeutische Eingriffe mittels physiologischer oder
struktureller Veränderungen des zentralen Nervensystems unternommen
werden, musste man mit dem Auftreten unvorhergesehener Effekte rechnen
und das entsprechende Risiko rechtfertigen. Solche Effekte können nicht nur

303 In etwa „Steigerung“ oder „Verbesserung“. Jedoch übernehmen wir den Ausdruck
„Enhancement“ im Folgenden als Terminus technicus, weil er sich als Lehnwort
mit ganz eigenen Konnotationen mittlerweile auch in der deutschsprachigen
Debatte durchgesetzt hat.



psychische, sondern auch andere Funktionen betreffen. Im Übrigen stellt
sich die allgemeine Herausforderung, eine vernünftige Abwägung zwischen
voraussichtlichem Nutzen einer therapeutischen Intervention und der
Wahrscheinlichkeit sowie dem Gewicht möglicher psychischer Folgeschäden
zu treffen, keineswegs nur für Eingriffe ins Gehirn. So können etwa – um nur
ein Beispiel zu nennen – Mastektomien mit einer ganzen Reihe psychischer
Nebenwirkungen verbunden sein, beginnend bei vorübergehenden Depres-
sionen bis hin zu dauerhaften Veränderungen des weiblichen Selbstverständ-
nisses betroffener Frauen.

Es folgt eine knappe Zusammenfassung wichtiger Resultate des ersten
Teils dieser Studie (Kapitel 1–4), der eine Darstellung einzelner Methoden
zur Intervention am Gehirn mit ihren gegenwärtigen Möglichkeiten und
Entwicklungsperspektiven enthält. Anschließend werden die Empfehlungen
der Autoren zum weiteren Umgang mit den hier untersuchten Interventi-
onsmöglichkeiten vor dem Hintergrund der Ergebnisse des zweiten Teils
dieser Studie (Kapitel 5 und 6) begründet.

1 Methoden zur Intervention am Gehirn

1.1 Psychopharmakanutzung bei Kindern und Jugendlichen

Innerhalb des Spektrums der in dieser Studie untersuchten Interventions-
möglichkeiten umfasst der Bereich der Psychopharmakologie die ältesten
und am besten erforschten Methoden zur Einflussnahme auf psychische
Zustände und psychiatrische Störungen. Das diesen Methoden gewidmete
Kapitel 1 beschäftigt sich insbesondere mit der Psychopharmakologie des
Kindes- und Jugendalters, weil sich anhand dieses Gebiets eine Reihe kriti-
scher Themen herausarbeiten lässt, die auch für jüngst entwickelte Eingriffs-
möglichkeiten in die Psyche von Belang ist. Das Kapitel bietet einen Überblick
über die psychopharmakologischen Substanzklassen, die gegenwärtig bei der
Behandlung von Kindern und Jugendlichen mit psychiatrischen Problemen
zur Anwendung gelangen. Drei besonders wichtige Substanzklassen wurden
ausgewählt, um den Leser in die ethischen Konflikte und technischen Schwie-
rigkeiten einzuführen, die sich bezüglich Therapie und Forschung im Bereich
der Psychopharmakologie des Kindes- und Jugendalters stellen:

1. Am Beispiel der Behandlung von Depressionen bei Kindern durch selek-
tive Serotonin-Wiederaufnahmehemmer (SSRIs) lassen sich die vielfälti-
gen Probleme der so genannten „off-label“-Verwendung von Medika-
menten verdeutlichen. Allgemein gilt, dass mehr als 75% der an Kinder in
psychiatrischen Einrichtungen verschriebenen Medikamente off-label,
also ohne empirischen Nachweis der Sicherheit und Wirksamkeit durch
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altersspezifische Studien, zur Anwendung gelangen. SSRIs sind in jünge-
rer Zeit in Verdacht geraten, bei depressiven Kindern und Jugendlichen
zu erhöhter Suizidalität zu führen. Die bloße Möglichkeit eines solchen
Risikos unterstreicht bereits das Erfordernis ausreichender Prüfungen der
Medikamentensicherheit für verschiedene Altersgruppen. Ganz allge-
mein darf vermutet werden, dass das Auftreten von Spätfolgen durch the-
rapeutische Interventionen am Gehirn umso wahrscheinlicher ist, je frü-
her in der Individualentwicklung sie vorgenommen werden. Manche die-
ser Spätfolgen mögen sich als vorteilhaft erweisen, bei anderen kann es
sich dagegen um spät auftretende Nebenwirkungen handeln. Weiterhin
lässt sich aus dem SSRI-Skandal die Lehre ziehen, dass Forschungsergeb-
nisse bisweilen unveröffentlicht bleiben, wenn Wissenschaftler in Interes-
senkonflikte mit Pharmaunternehmen geraten.

2. Dass psychopharmakologische Interventionen nicht nur für therapeuti-
sche, sondern auch für Zwecke des Enhancements genutzt werden kön-
nen, zeigt das Beispiel der Behandlung der Aufmerksamkeitsdefizit-/
Hyperaktivitätsstörung (ADHS) durch Stimulanzien. Es werden drin-
gend zuverlässige diagnostische Verfahren benötigt, mit denen gesunde
Personen, die ihre normal ausgeprägten kognitiven Fähigkeiten steigern
wollen, unterschieden werden können von Patienten, die an einem kogni-
tiven Defizit leiden oder allgemeiner eine psychiatrische Erkrankung bzw.
Störung aufweisen.

3. Die letzte Fallstudie aus dem Bereich der Psychopharmakologie des Kin-
des- und Jugendalters betrifft die so genannten atypischen Neuroleptika.
Deren Beispiel belegt die besondere Bedeutung, die Fragen der Entschei-
dungsfähigkeit und der informierten bzw. aufgeklärten Einwilligung im
Kontext der Behandlung junger Patienten mit schweren psychiatrischen
Erkrankungen zukommt. Die Ausführungen zu den atypischen Neuro-
leptika beginnen mit einem kritischen Überblick über Studien zur prä-
ventiven Behandlung von Jugendlichen in der prodromalen Phase der
Schizophrenie. Dabei wird zunächst ein konsequentialistischer Stand-
punkt eingenommen und eine utilitaristische Analyse des Nutzens und
der Risiken präventiver psychopharmakologischer Maßnahmen durchge-
führt. Anschließend wird vor dem Hintergrund des Prinzips der Achtung
vor fremder Autonomie dargestellt, wie der Wunsch junger Patienten
nach Selbstbestimmung in Konflikt zu elterlichen Entscheidungen über
Behandlungsmaßnahmen geraten kann.

Die Ergebnisse der genannten Fallstudien werden anschließend auf der
Grundlage von vier weithin anerkannten Prinzipien der medizinischen
Ethik kritisch reflektiert.304 Im Zusammenhang der Psychopharmakologie
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des Kindes- und Jugendalters lässt sich vom Schädigungsverbot (nonmalefi-
cence) die Forderung nach größeren Anstrengungen zur Gewährleistung der
langfristigen Sicherheit von pharmazeutischen Eingriffen während der Ent-
wicklungsphase ableiten. Die komplementäre Forderung nach aussagekräfti-
gen Belegen für die Wirksamkeit solcher Interventionen ergibt sich entspre-
chend aus dem Gebot zur Hilfeleistung (beneficence). Das Prinzip der Ach-
tung vor Autonomie (respect for autonomy) muss im gegebenen Kontext
nicht nur im Verhältnis zwischen Arzt und Patient Berücksichtigung finden,
sondern vielmehr bei der Vielzahl möglicher Interessenkonflikte im Bezie-
hungsdreieck zwischen Eltern, Kind und Arzt. Das Paradigma der informier-
ten Einwilligung, demzufolge die gültige Einwilligung zu einer medizini-
schen Maßnahme die umfassende Aufklärung über deren mögliche Folgen
zur Voraussetzung hat, lässt sich nicht ohne weiteres auf diese Konstellation
anwenden. Kinder haben besondere Informationsbedürfnisse und sollten
psychiatrischen Interventionen zustimmen (assent), auch wenn ihre Einwil-
ligung (consent) nicht hinreicht, um deren Durchführung rechtlich zu legiti-
mieren. Ein weiteres Problem der Selbstbestimmung, das in Kapitel 1
besprochen wird, betrifft den Gebrauch von Verfahren zur medikamentösen
Ruhigstellung (chemical restraint) in der Psychiatrie. Zuletzt gibt auch das
Prinzip der Gerechtigkeit (justice) Grund zu erheblichen Bedenken, wenn es
um psychopharmakologische Interventionen bei Kindern und Jugendlichen
geht. Kinder werden gelegentlich als „therapeutische Waisen“ bezeichnet,
weil so viele der ihnen verschriebenen Medikamente nur für Erwachsene
zugelassen sind. Es müssen Regelungen eingeführt werden, um angemessene
Prüfverfahren auch für solche Medikamente sicherzustellen, die auf die
Bedürfnisse kleiner Bevölkerungsgruppen zugeschnitten sind und daher
keine profitablen Märkte bedienen.

In die Lage therapeutischer Waisen, die derzeit so kennzeichnend für die
Kinder- und Jugendpsychiatrie ist, könnten zukünftig viele weitere Patien-
tengruppen geraten. Je größer das Verständnis der molekularen und geneti-
schen Mechanismen wird, die psychiatrischen Erkrankungen zugrunde lie-
gen, desto mehr setzt sich die Erkenntnis durch, dass scheinbar ähnliche
pathologische Erscheinungsbilder auf ganz unterschiedliche Weise entstehen
können. Demzufolge werden die Patientengruppen immer kleiner werden,
für die ein bestimmter Behandlungsansatz geeignet erscheint. Dies wird zur
Folge haben, dass Fragen des Schutzes spezieller Bevölkerungsgruppen, z.B.
von Kindern, alten, demenzkranken oder auch geistig behinderten Men-
schen, immer mehr an Bedeutung gewinnen werden. Auf lange Sicht ist
damit zu rechnen, dass die Entwicklung hin zu immer spezifischeren
Behandlungsansätzen für verschiedene Genotypen eine ganz neue Ausrich-
tung der Gerechtigkeitsdebatte in Medizinrecht und Medizinethik nach sich
ziehen wird.

Heutzutage zielen die meisten neuen Möglichkeiten zur Intervention am
Gehirn auf Erwachsene mit schweren Erkrankungen und ungünstiger Prog-
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nose ab. Zukünftig könnten dagegen vermehrt neuroprotektive Verfahren
zur Verfügung stehen, mit denen sich die Entwicklung von Kindern so
beeinflussen ließe, dass diese gar nicht erst anfällig für psychiatrische
Erkrankungen werden würden. Allerdings sind die ethischen und rechtli-
chen Rahmenbedingungen für Forschungsvorhaben im Bereich der Neuro-
protektion noch viel zu wenig erforscht.

1.2 Neurotransplantation und Gentransfer

Das zweite Kapitel dieser Studie ist Methoden der zellulären und molekula-
ren Intervention am Gehirn im Bereich der wiederherstellenden Neurochi-
rurgie gewidmet. In den letzten Jahrzehnten hat das Wissen über die Funkti-
onsweise des Gehirns auf zellulärer und molekularer Ebene dramatisch
zugenommen. Darüber hinaus konnte in Tierversuchen gezeigt werden, dass
es möglich ist, geschädigte Teilsysteme des Gehirns durch Zellimplantation
und Gentransfer funktionell wiederherzustellen. Auf der Grundlage der
Implantation von (unreifen) Nervenzellen (Neurotransplantation) und der
Injektion viraler Vektoren zum Zweck des therapeutischen Gentransfers
wurden in den letzten Jahrzehnten experimentelle klinische Behandlungsan-
sätze für eine Reihe von degenerativen und traumatischen Hirnschädigun-
gen erprobt.

Bei Verfahren der Neurotransplantation im Humanbereich werden neue
Zellen als Zellsuspension oder auch Fragmente unreifen Hirngewebes
implantiert. Dagegen lässt sich die Neurotransplantation nicht als Methode
für den Ersatz ausgedehnter Hirnareale betrachten, welche aufgrund degene-
rativer Veränderung oder verletzungsbedingt ausgefallen sind. Das ausge-
reifte Gehirn ist ein morphologisch heterogenes Organ, bestehend aus kom-
plexen Netzwerken miteinander verbundener Nervenzellen, die in Kernge-
bieten (Nuclei) oder Schichten angeordnet sind und über einen oder
mehrere neuronale Schaltkreise ihre Funktion ausüben, indem je nach Zell-
typ spezifische chemische Botenstoffe für den Signalaustausch verwendet
werden (Neurotransmission). Aufgrund der Unzahl von Verknüpfungen
zwischen Dendriten und Axonen stellt das Gehirn eine viel zu komplexe
Struktur dar, als dass es sich einem Computer vergleichen ließe, dessen
Module im Fall eines Defektes schlicht ausgetauscht werden können. Für das
Einbringen neuer Nervenzellen sind Transplantate aus unreifen Neuronen
erforderlich, da reife Nervenzellen sich nach einer Transplantation nicht in
die neuronalen Netzwerke des Gehirns eines Erwachsenen integrieren.

Unreife Nervenzellen lassen sich entweder direkt aus abgetriebenen
menschlichen Embryonen gewinnen, oder indirekt durch eine der folgenden
Methoden: 1) durch die In-vitro-Vermehrung und/oder Ausdifferenzierung
menschlicher Stamm- bzw. Keimzellen zu einem neuronalen Phänotyp; oder
2) durch die Ausdifferenzierung von Zelllinien neuronaler Vorläuferzellen.
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In der Praxis beinhaltet Neurotransplantation die gezielte Injektion klei-
ner Mengen (μl) von Zellen oder Gewebsfragmenten in geschädigte Hirnre-
gionen. Außer für den Ersatz verlorener oder funktionsgestörter Zellen (cel-
lular restoration) lässt sich die Neurotransplantation auch für das Einbringen
von Zellen mit regenerativen Eigenschaften heranziehen. Ziel ist dabei bei-
spielsweise, den Verlust eines bestimmten Proteins zu kompensieren oder
die Proteinexpression einzuleiten, um so das Überleben und die Konnektivi-
tät von Nervenzellen zu erhöhen bzw. zu steuern (molecular restoration). Die
therapeutische Wirkung von Verfahren der Neurotransplantation setzt nie-
mals sofort ein, sondern entwickelt sich im Verlauf mehrerer Monate. Diese
Zeitspanne benötigen die Zellen zum Heranreifen und zur Integration in
neuronale Netzwerke bzw. zur Ausbildung ihres neurotrophen oder regene-
rativen Effekts.

Ein neues molekulares Verfahren zur Wiederherstellung des Nervensys-
tems bedient sich einer genetischen Intervention, in deren Verlauf eine Kopie
des jeweiligen therapeutischen Gens in die DNS von Hirnzellen eingefügt
wird. Realisiert wird der Gentransfer gegenwärtig durch die Injektion von
Virusvektoren – dabei handelt es sich um Viren, die mit molekularbiologi-
schen Verfahren so konstruiert werden, dass sie Zellen zwar infizieren und
ihnen Gene übertragen können, ohne jedoch fähig zur Vermehrung zu sein.
Gentransfer und Zellimplantation lassen sich auch kombinieren, um das
therapeutische Potential eines Transplantats zu verbessern.

Im klinischen Bereich ist die Parkinson-Erkrankung der Testfall für Ver-
fahren der Neurotransplantation gewesen. Fetale dopaminerge Nervenzel-
len, die dem Mesencephalon abgetriebener menschlicher Föten entnommen
und in das dopamin-verarmte Striatum von Patienten implantiert wurden,
verringerten deren motorische Störungen. Obwohl dadurch gezeigt wurde,
dass die Neurotransplantation beim Menschen im Prinzip möglich und ein
im Großen und Ganzen sicheres Verfahren ist, war die therapeutische Wirk-
samkeit in der Praxis unterschiedlich ausgeprägt und führte nie zu einer
vollständigen Beseitigung der Parkinson-Symptomatik. Neben diesen
Ergebnissen beim Morbus Parkinson wird im Kapitel zu Neurotransplanta-
tion und Gentransfer auch der gegenwärtige Stand der klinischen Studien zu
Chorea Huntington, Morbus Alzheimer, Multipler Sklerose, amyotropher
Lateralsklerose, Epilepsie und Schlaganfall besprochen. In keinem dieser
Anwendungsfälle haben die zellulären oder molekularen Interventionen am
Gehirn bisher den Status allgemein anerkannter klinischer Therapien
erreicht.

Sowohl bei Zell- als auch bei Gentherapien für das erkrankte oder geschä-
digte Gehirn handelt es sich um invasive Eingriffe in die organische Basis
unserer Personalität. Im Gegensatz zur Einnahme von Medikamenten, die
einfach gestoppt werden kann, sind diese invasiven Interventionen irreversi-
bel oder allenfalls teilweise reversibel. Zudem wird es mit diesen Verfahren
niemals vollständig möglich sein, den Zustand des Gehirns, wie er vor dem
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Auftreten der jeweiligen Störung gewesen ist, hinsichtlich seiner Morpholo-
gie oder der Qualität und Quantität der neuronalen Verschaltungen wieder-
herzustellen. Es kann daher auch nie ausgeschlossen werden, dass beim
Empfänger dieser Behandlungsmaßnahmen unerwünschte physiologische
und psychische Nebenwirkungen auftreten, auch wenn diese sich nicht
unbedingt im alltäglichen Leben bemerkbar machen müssen. Es wird gele-
gentlich argumentiert, Zell- oder Gentherapien mit minimalen Nebenwir-
kungen würden möglich werden, sobald die lokale zelluläre oder molekulare
Ursache einer Hirnstörung präzise feststellbar sei. Es ist daher entscheidend,
diese experimentellen Eingriffe in das Gehirn in sorgfältig strukturierten kli-
nischen Studien zu evaluieren. Dabei sollten sowohl die Auswahl geeigneter
Patienten als auch das Erfassen des Ergebnisses – die Krankheitssymptoma-
tik und mögliche Nebenwirkungen betreffend – anhand eines standardisier-
ten und krankheitsspezifischen Untersuchungsprotokolls erfolgen. Nur auf
diese Weise lassen sich die Resultate verschiedener Arten von Interventionen
hinsichtlich ihrer genuinen Wirksamkeit vergleichen, so dass die fragwür-
dige Kontrolle des Behandlungserfolgs durch Scheinoperationen unnötig
werden könnte.

Sowohl eine Reihe internationaler Forschungsorganisationen als auch
nationale Institutionen haben ethische Richtlinien zur Gewinnung und
Verwendung von menschlichen Embryonalzellen für Transplantationszwe-
cke formuliert. Wegen der unauflösbaren Kontroversen zum Thema der
freiwilligen Abtreibung und, mehr noch, wegen der logistischen Heraus-
forderung, große Mengen von Zellen „auf Lager zu haben“, sucht man
jedoch nach alternativen Quellen für Nervenzellen. Das Problem ließe sich
mit embryonalen Stammzellen bewältigen, die sich selbst unendlich ver-
vielfältigen und in beliebige Arten von Körperzellen ausdifferenzieren
können. Allerdings haben sich diesbezüglich erneut ethische Debatten auf-
getan. Die In-vitro-Erzeugung und Nutzung von menschlichen Embryo-
nen im Präimplantationsstadium ist bislang weitgehend auf Forschung im
Bereich der Reproduktionsmedizin beschränkt. In manchen Ländern ist
diese Möglichkeit unter strikter Kontrolle durch Aufsichtsbehörden zuläs-
sig, in anderen Ländern ist sie vollständig verboten. Manche fordern die
Erlaubnis zur Nutzung der Stammzellen von Embryonen im Präimplanta-
tionsstadium, die im Rahmen der In-vitro-Fertilisation überzählig erzeugt
werden. Prinzipiell ließe sich auf diese Weise eine unerschöpfliche Quelle
an Stammzelllinien erschließen. Auch Tiere werden als alternative Quelle
zur Gewinnung von Zellen für Transplantate in Erwägung gezogen. Bei
Patienten mit Morbus Parkinson oder Chorea Huntington wurde der Ein-
satz solcher Transplantate allerdings bereits ohne therapeutischen Erfolg
erprobt. Die ethischen Bedenken gegen derartige Formen der Xenotrans-
plantation betreffen zum einen die Auswahl und das Wohlergehen der als
Transplantatquellen herangezogenen Tiere. Zum anderen wird auf Seiten
des Patienten auf die Gefahr der Infektion mit tierischen Krankheitserre-
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gern (Zoonosen) und das Erfordernis einer langfristigen immunsuppressi-
ven Behandlung hingewiesen. Außerdem gibt es Bedenken bezüglich der
psychologischen Akzeptanz der Xenotransplantation durch die Transplan-
tatempfänger.

Eine weitere Möglichkeit zur Gewinnung von neuronalen Transplantaten
könnte in der Kultivierung adulter somatischer Stammzellen bestehen, die in
vielen Organen des Körpers vorhanden sind. Wenn man von genetisch
bedingten Hirnstörungen absieht, könnte in diesem Fall der Patient als sein
eigener Zellspender auftreten. Diese Art der Zelltherapie hätte den Vorteil,
dass im Anschluss an die Implantation keine Abstoßungsreaktionen zu
erwarten wären. Bislang ist die Fähigkeit zur Ausdifferenzierung in verschie-
dene Zelltypen bei im Labor kultivierten somatischen Stammzellen jedoch
weit weniger ausgeprägt als bei embryonalen Stammzellen.

Bezüglich der Risiken zellulärer und molekularer therapeutischer Ein-
griffe in das Gehirn wird häufig darauf verwiesen, diese könnten zu einer
Veränderung personaler Identität oder zu einer Übertragung von Persön-
lichkeitsmerkmalen führen. Allerdings lässt sich die Identität einer Person
keiner bestimmten Hirnstruktur zuweisen. Aus biologischer Sicht ist sie
vielmehr ein Ergebnis der Aktivität des Gehirnes, das sich mit seinen neu-
ronalen Netzwerken in dynamischer Interaktion mit der Umgebung befin-
det (Plastizität). Es ist ausgeschlossen, dass die winzigen bei Transplanta-
tionen übertragenen Zellmengen zur Übertragung von Persönlichkeits-
merkmalen führen könnten. Es ist darüber hinaus unwahrscheinlich, dass
sie so tiefgreifende Veränderungen des gesamten Gehirns verursachen
könnten, dass ein Wechsel personaler Identität die Folge wäre. Während
größere Veränderungen im kognitiven Bereich oder längerfristige psychi-
atrische Komplikationen ebenfalls nicht zu erwarten sind, ist das Auftreten
subtiler Persönlichkeitsveränderungen hingegen durchaus möglich. Diese
werden sich vielleicht nicht im Alltag zeigen, könnten aber in Situationen
extremer Beanspruchung auffallen. Dennoch dürfte die Einschätzung des
Verhältnisses von Nutzen und Risiken der Tendenz nach positiv ausfallen.
Die Gefahr der Entwicklung von Tumoren ist ein Sicherheitsrisiko, mit
dem besonders die Möglichkeit der Kultivierung von Transplantaten aus
embryonalen oder somatischen Stammzellen behaftet ist. Die Grundlagen-
forschung bemüht sich derzeit, den Prozess der Ausdifferenzierung von
Stammzellen so zu beherrschen, dass sich reine Nervenzellpopulationen
ergeben. Die experimentelle Anwendung von Transplantaten, die aus
Stammzellen entwickelt wurden, sollte an Menschen daher erst dann
erprobt werden, wenn der Prozess ihrer Differenzierung sicher kontrolliert
werden kann.

Es ist nicht unwahrscheinlich, dass die klinische Neurowissenschaft in
eine Ära der experimentellen zellulären und molekularen Neurochirurgie
eintritt. Neurotransplantation und Gentransfer haben das Potential, die wie-
derherstellende Medizin des Gehirns durch neue Ansätze zur Behandlung
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von Hirnstörungen und zur Prävention von degenerativen Prozessen zu
revolutionieren. In jüngster Zeit wurde Gentransfer auch als mögliche
zukünftige Strategie zur Behandlung von Verhaltensstörungen und psychi-
atrischen Erkrankungen wie Depressionen, Angststörungen, kognitiven Stö-
rungen und Schizophrenie diskutiert.

1.3 Neuroprothetik des zentralen Nervensystems

Es ist in der Medizin bereits heute durchaus üblich, direkte Verbindungen
zwischen elektronischen Geräten und dem zentralen Nervensystem herzu-
stellen. Diese Technologie enthält zugleich

– Aussichten auf zukünftige medizinische Anwendungen,
– Potential im Hinblick auf das Enhancement menschlicher Fähigkeiten,
– Raum für eine Vielzahl bloßer Spekulationen, die sich in Science-Fiction-

Romanen und -Filmen niederschlagen.

Sowohl für die klare Unterscheidung dieser verschiedenen Aspekte als
auch für die wissenschaftliche Analyse der gegensätzlichen Positionen in der
gegenwärtigen öffentlichen Debatte über mögliche soziale Konsequenzen
bietet es sich an, zum einen die Geschichte der Neuroelektronik und zum
anderen die aktuellen Entwicklungen in diesem Gebiet zu hinterfragen.

Zwar ist bereits seit den Lebzeiten von Galvani und Volta im späten 18.
Jahrhundert bekannt, dass Nerven sich durch elektrischen Strom erregen
lassen. Doch eröffnete erst die in den sechziger Jahren des letzten Jahrhun-
derts entwickelte Computertechnologie die Möglichkeit zur Herstellung von
miniaturisierten elektronischen Geräten, die sich im menschlichen Körper
implantieren lassen, ohne dass externe Drahtverbindungen zu großem
Laborgerät erforderlich sind. Naheliegenderweise wurden als erste Anwärter
auf derartige Implantate in Gestalt ertaubter Menschen solche Patienten in
Erwägung gezogen, die den Ausfall eines kompletten Sinneskanals zu bekla-
gen haben. Cochlear-Implantate wandeln den durch ein Mikrophon aufge-
nommenen Schall in ein elektronisches Stimulationsmuster um, das über
mehr als 20 Elektroden an den Hörnerv übertragen wird. Das Cochlear-
Implantat ist heutzutage mit mehr als 200.000 Trägern weltweit die erfolg-
reichste Neuroprothese und vermittelt der Mehrheit seiner Träger sogar die
Fähigkeit zur (gegenüber Normalhörenden sicherlich eingeschränkten)
Kommunikation per Telefon. Tatsächlich sind die Implantate inzwischen so
ausgereift, dass manche Patienten auf der einen Seite mit einem Cochlear-
Implantat ausgestattet werden, auf der Gegenseite dagegen mit einem kon-
ventionellen Hörgerät, um das dort noch vorhandene Gehör zu verstärken.
Insofern bei diesen Patienten ein künstlicher Sinneskanal mit einem erheb-
lich beeinträchtigten, aber noch funktionstüchtigen physiologischen Sinnes-
kanal auf der Gegenseite „kooperiert“, bietet sich damit ein regelrechtes
„Cyborg“-Szenario. Die technologische Entwicklung hat darüber hinaus ein
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weiteres, ähnliches Implantat hervorgebracht, welches direkt mit dem Hirn-
stamm verbunden ist. Der von diesen Implantaten vermittelte Höreindruck
ist jedoch weit schlechter als der durch am Hörnerv ansetzende Cochlear-
Implantate erzeugte.

Der komplette Verlust des Sehvermögens stellte eine weitere Herausforde-
rung dar: Retina-Implantate können mittlerweile die gesamte Bandbreite
der für Menschen sichtbaren Lichtintensität vermitteln. Gegenwärtig kann
ein subretinales Implantat (40x40 Elemente auf einem 3x3mm großen Chip)
theoretisch eine räumliche Auflösung von 0,6 Grad, ein Sehfeld von unge-
fähr 12 Grad und eine Sehschärfe von 0,1 vermitteln. Auch epiretinale
Implantate für erblindete Patienten befinden sich in der klinischen Erpro-
bung. Kortikale Sehimplantate sind inzwischen so weit entwickelt, dass die
Unterscheidung der Umrisse und Lage von Gegenständen möglich erscheint,
wodurch manchen blinden Patienten eine grobe Fähigkeit zur Orientierung
in ihrer Umgebung zurück gegeben werden könnte. Weil mit diesen Implan-
taten eine Verbindung zwischen Elektronik und Kortex, also der dünnen
Nervenschicht auf der Oberfläche des Gehirns, hergestellt wird, handelt es
sich bei ihnen im weiteren Sinn um Mensch-Computer-Schnittstellen
(human-computer interfaces – HCIs), nämlich um Geräte, die verloren
gegangene motorische oder sensorische Funktionen wiederherstellen. Aller-
dings wird dieser Terminus derzeit noch ausschließlich zur Bezeichnung von
neuroelektronischen Schnittstellen verwendet, die nicht stimulieren, son-
dern lediglich elektrische Hirnaktivität aufnehmen und so verarbeiten, dass
vollständig gelähmte Patienten künstliche Gliedmaßen oder Kommunikati-
onsmittel wie Computer steuern können.

Nicht-invasive Varianten von HCIs werden häufig als Hirn-Computer-
Schnittstellen (brain-computer interfaces – BCIs) bezeichnet. Das größere
Interesse haben in letzter Zeit jedoch die invasiven Hirn-Maschine-
Schnittstellen (brain-machine interfaces – BMIs) erregt, deren Vorteil in der
Möglichkeit zur Aufzeichnung elektrischer Aktivität mit hoher räumlicher
und zeitlicher Auflösung liegt. Im Jahre 2005 wurde an der Duke-University
einem querschnittgelähmten Patienten eine Anordnung von 96 Elektroden
in diejenige Region des motorischen Kortex implantiert, die für die Kon-
trolle von Arm- und Handbewegungen zuständig ist. Decoder gestatten es
dem Patienten, Emails zu öffnen und Geräte wie z.B. einen Fernseher zu
bedienen, selbst während er sich mit jemandem unterhält. Weiterhin kann er
eine Handprothese öffnen und schließen und einfache Handlungen mit
einem Roboterarm ausführen.

Diese Errungenschaften dienen primär der medizinischen Hilfeleistung
in Situationen, in denen alle anderen Behandlungsoptionen versagen. Selbst-
verständlich regen sie auch die Vorstellungskraft an und darüber hinaus wis-
senschaftliche Projekte, die sich dem Enhancement von Leistungen gesunder
Menschen widmen. Da die mit der Implantation von Elektroden und dem
möglichen Versagen von Geräten verbundenen Risiken immer besser
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beherrscht werden können, ist es mit der heutigen Technologie theoretisch
möglich, zusätzliche, künstliche Gliedmaßen einzig über willkürlich beein-
flussbare Hirnströme zu steuern. HCIs könnten neue nonverbale, unsicht-
bare Wege der Kommunikation erschließen. Durch elektrische Stimulation
bestimmter Hirnregionen (oder auch mit geringeren Risiken durch die Sti-
mulation des Vagus-Nervs) lässt sich die Stimmungslage verändern und das
Selbstvertrauen steigern. Einer der Gründe, weshalb diese direkten HCIs
nicht zur Verwendung bei „normalen“ Menschen in Betracht gezogen wer-
den, liegt darin, dass diese Technologien immer noch mehr oder weniger
invasive Eingriffe erfordern, bei denen relativ umfangreiche Elektrodenan-
ordnungen in das zentrale Nervensystem implantiert werden.

Wenn mit der Verbesserung von Möglichkeiten zur telemetrischen Sti-
mulation die Notwendigkeit direkter Kontaktstellen zwischen Elektroden
und Gewebe entfällt, erscheint ein Enhancement von Sinnesleistungen
nicht mehr als besonders weit hergeholte Vorstellung. Manche Formen
sensorischen Enhancements sind schon heute ohne jeden invasiven Ein-
griff möglich (beispielsweise Ultraschallhören mittels Sonar oder Infrarot-
sehen mit Nachtsichtgeräten). Implantate zur Erzielung des gleichen
Effekts werden allenfalls dann akzeptiert werden, wenn sie vollkommen
sicher sind. Dagegen könnten heute noch nicht verfügbare Implantate, die
effizient und in erheblichem Umfang kognitive Fähigkeiten wie z.B.
Gedächtnisleistungen verbessern würden, selbst trotz erheblicher Risiken
und Nebenwirkungen auf Akzeptanz stoßen. Sollte es jemals möglich sein,
menschliche kognitive Fähigkeiten durch das Anschließen eines techni-
schen Gerätes mit sehr geringem Risiko zu erweitern (z.B. mit einem
„Gedächtnis-Chip“), dann ist kaum einzusehen, warum Menschen eine
solche Möglichkeit nicht würden nutzen wollen. Dies gilt insbesondere für
den Fall, dass eine entsprechende elektronische Schnittstelle jederzeit abge-
schaltet werden könnte.

Jeder neue Schritt in der Entwicklung elektronischer Neuroimplantate
birgt die Möglichkeit des Missbrauchs in sich. Vielen wird ein Enhancement
durch Herstellen einer Verbindung zwischen elektronischen Geräten und
menschlichem Gehirn zumindest auf den ersten Blick moralisch fragwürdig
erscheinen. Die Öffentlichkeit ist angesichts der Vielzahl von Science-
Fiction-Szenarien mit Cyborgs, welche die angeblich unmittelbar bevorste-
hende Transformation der Menschheit in eine halb-elektronische Art vor
Augen führen, zwar eher ratlos, dennoch haben diese Szenarien bereits
Überreaktionen gegen jede Form wissenschaftlichen Fortschritts im Bereich
der Neuroprothetik provoziert. Andere mögen dagegenhalten, diese Techno-
logien enthielten vielmehr die Verheißung, das Leben noch lebenswerter zu
machen – vorausgesetzt, dass die Gesellschaft eine Antwort auf die sozialen
Herausforderungen findet, vor die uns alle neuen Methoden des Eingriffs in
das Gehirn stellen.
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1.4 Elektrische Hirnstimulation bei psychiatrischen
Störungen

Bei der elektrischen Hirnstimulation werden Elektroden in das Gehirn
implantiert, um durch hochfrequenten elektrischen Strom die Symptome
von Patienten mit Bewegungsstörungen (wie z.B. beim Morbus Parkinson)
oder schweren psychiatrischen Erkrankungen, die sich nicht medikamentös
beherrschen lassen, zu verringern. Während früher häufig chirurgische
Methoden zur lokalen Zerstörung von Nervengewebe in tief gelegenen
Hirnregionen angewendet wurden, bevorzugen die meisten Neurochirurgen
derzeit die elektrische Stimulation aufgrund ihrer Reversibilität und Anpass-
barkeit gegenüber dieser älteren Methode.

Zwangsstörungen und schwere Depressionen sind die beiden psychiatri-
schen Indikationen, bei deren Behandlung sich die elektrische Hirnstimula-
tion bislang bewährt hat. Dennoch befindet sich die Methode auch für diese
Krankheitsbilder noch im Erprobungsstadium. Die wesentliche Triebfeder
für die Entwicklung von Stimulationsverfahren zur Therapie von Zwangs-
störungen und Depressionen liegt in der Vielzahl schwerkranker, therapiere-
fraktärer Patienten, die dringend der Behandlung bedürfen.

Beim Verfahren der transkraniellen Magnetstimulation (TMS) werden
magnetische Impulse mithilfe einer handgeführten Stimulationsspule über
bestimmten Kopfregionen ausgelöst. Die Spule ist mit einem Stimulator ver-
bunden, der die magnetischen Impulse generiert. Durch die Magnetfelder,
die über die Zeit wechseln, kann in verschiedenen Strukturen des Gehirns
ein elektrischer Strom erzeugt werden. Im Gegensatz zur elektrischen Hirns-
timulation handelt es sich bei TMS um ein nicht-invasives Verfahren. Beide
Techniken sind in der klinischen Praxis entwickelt worden. Erst im Nachhi-
nein wurden grundlegende neurobiologische Erkenntnisse gewonnen, wel-
che die ihnen zugrunde liegenden Wirkmechanismen zumindest teilweise
klären.

Patienten mit Tiefenhirnelektroden können mit einer Handbedienung
ausgestattet werden, mit deren Hilfe sie bestimmen können, wann sie stimu-
liert werden und wann nicht. Mit dieser Ein/Aus-Kontrolle bietet sich eine
praktikable Möglichkeit, den Bedenken zu begegnen, wonach Stimulations-
techniken zur Manipulation von Patienten dienen könnten. Da Patienten
jedoch nicht in der Programmierung des Stimulationsgeräts geübt sind, ist
es eine zweischneidige Idee, ihre Autonomie dadurch bewahren zu wollen,
dass man ihnen die Einstellung der Stimulationsparameter überlässt. Die
Patienten selbst sehen es nicht als ethisches Problem an, dass ein Stimulati-
onsgerät ihre psychische Verfassung beeinflusst, so lange es ihnen nur
Erleichterung verschafft. Sie vergleichen den Apparat mit anderen implan-
tierbaren Geräten wie z.B. Schrittmachern, die bei der Behandlung von
Herzerkrankungen eingesetzt werden.
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Das Einsetzen eines elektrischen Hirnstimulators geschieht durch einen
chirurgischen Eingriff in das Gehirn. Aufgrund der historisch negativen
Besetzung des Begriffes „Psychochirurgie“ wird heutzutage meist von „Neu-
rochirurgie für psychiatrische Störungen“ gesprochen. In Frankreich wurde
diese Art von Chirurgie in den letzten Jahrzehnten gar nicht durchgeführt.
Noch im Jahr 2002 hat das „Comité Consultatif National d’Ethique pour les
Sciences de la Vie et de la Santé“ entschieden, das Verbot gegen chirurgische
Verfahren zur Behandlung psychiatrischer Störungen aufrechtzuerhalten.
Dagegen hat das Komitee wegen der Reversibilität und Anpassbarkeit der
elektrischen Hirnstimulation ihrer Erprobung bei Zwangsstörungen im
Rahmen eines Forschungsvorhabens zugestimmt. Eine Forschungskoopera-
tion, die sich um die Optimierung der elektrischen Hirnstimulation zur
Behandlung von Patienten mit Zwangsstörung bemüht, hat selbstverpflich-
tende Richtlinien entwickelt, die beispielhaft zeigen sollen, wie sich die
Anwendung von neurochirurgischen Verfahren in der Psychiatrie auf ver-
antwortungsvolle Weise regeln lassen könnte. Außerdem ist es bereits gän-
gige Praxis, Patienten mit psychiatrischen Störungen, bei denen ein neuro-
chirurgischer Eingriff erwogen wird, durch ein beratendes, interdisziplinäres
Gremium begutachten zu lassen, das in jedem einzelnen Fall über die Eig-
nung des betreffenden Patienten für die Operation entscheidet.

Innovative Weiterentwicklungen im Bereich der Hirnstimulation werden
in der Forschung unter Laborbedingungen bereits erprobt, haben aber noch
nicht die Klinik erreicht. Solche Weiterentwicklungen betreffen etwa die
Miniaturisierung von Elektroden und Stimulatoren, die Verwendung von
Nanotechnologie, Telemedizin, Fernüberwachung und Fernbedienung. Ins-
besondere für den Fall einer möglichen zukünftigen Fernbedienung ist die
Entwicklung spezifischer Sicherheitsauflagen erforderlich.

2 Begriffliche Klärungen

2.1 Die Relevanz verschiedener Bedenken zur personalen
Integrität

Diejenigen, die schon die therapeutische Anwendung neuer Techniken zum
Eingriff in das Gehirn für ethisch fragwürdig halten, begründen dies für
gewöhnlich nicht mit dem Risiko psychischer Nebenwirkungen als solcher.
Vielmehr stellen sie die neuen Behandlungsmethoden zumeist deswegen in
Frage, weil diese im Vergleich zu etablierten Verfahren Patienten auf eine
radikalere und tiefer greifende Art und Weise verändern könnten. Sehr ver-
breitet ist das Bedenken, die neuen Interventionstechniken könnten die per-
sonale Identität gefährden. Die Suggestivwirkung einer so monströsen Aus-
sicht wie der, jemand werde „durch Herumbasteln an seinem Gehirn“ mögli-
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cherweise zu jemand anderem gemacht, könnte vielversprechende For-
schungsbereiche in der öffentlichen Meinung in Misskredit bringen. Das wie-
derum könnte die künftige Entwicklung dringend benötigter neuer Behand-
lungsmethoden vereiteln. Bei einzelnen Patienten könnte die vage Befürch-
tung, nach einer therapeutischen Maßnahme nicht mehr „der zu sein, der
man war“, zu Vorurteilen gegenüber dem betreffenden medizinischen Verfah-
ren führen. Aus diesen Gründen haben wir uns in der vorliegenden Studie
darum bemüht, die Sorgen zu zerstreuen, neue therapeutische Möglichkeiten
in Psychopharmakologie, Neurotransplantation, Neuroprothetik und elektri-
scher Hirnstimulation könnten die personale Identität der zu behandelnden
Patienten gefährden. Weil derartige Bedenken indes schwer greifbar und prä-
zisierbar sind, lassen sie sich auch nur schwer widerlegen. Unsere Versuche,
solchen Vorbehalten gegenüber neuen Arten von Eingriffen ins Gehirn einen
klaren Sinn zu geben, führten uns schließlich zu dem Ergebnis, dass sich ein
echter Wechsel personaler Identität als profunde dissoziative Störung mani-
festieren müsste, also z.B. als retrograde Amnesie oder dissoziative Identitäts-
störung. Beschreibt man freilich die Möglichkeit einer Gefährdung persona-
ler Identität auf diese Weise, dann wird deutlich, dass es sich dabei keineswegs
um eine bisher unbekannte Art psychischer Nebenwirkungen handelt, son-
dern um einen Effekt, der prinzipiell ebenso gut auch durch bereits klinisch
etablierte neurochirurgische Eingriffe verursacht werden könnte.

Allerdings gibt es bisher keine Hinweise, dass irgendeine der in dieser Stu-
die untersuchten Interventionsformen mit nennenswerter Wahrscheinlichkeit
dissoziative Störungen verursachen oder andere schwere Nebenwirkungen auf
die Psyche haben könnte, die einer Bedrohung personaler Identität gleich oder
auch nur nahe kämen. Und selbst wenn ein bestimmter Typus therapeutischer
Eingriffe ins Gehirn gelegentlich derartig schwere psychische Schäden nach
sich zöge, so müsste dennoch von Fall zu Fall entschieden werden, ob es akzep-
tabel – oder womöglich sogar ratsam – wäre, einen Eingriff dieser Art trotz
dieses Risikos durchzuführen. Behandlungsentscheidungen unter Risikoge-
sichtspunkten treffen zu müssen, gehört zum allgemeinen Geschäft der Medi-
zin. Neben der Verfügbarkeit, Effektivität und Sicherheit alternativer Thera-
pieoptionen müssen dabei auch die mit dem Unterlassen jeglicher Behand-
lung für den Patienten verbundenen Gefahren berücksichtigt werden. Die
schwierigen ethischen Dilemmata, die für medizinische Risiko-Nutzen-
Abwägungen charakteristisch sind, treten keineswegs nur bei der Entschei-
dung über therapeutische Methoden der Intervention ins Gehirn auf.

➔ Eine Verengung der öffentlichen Debatte auf radikale und offenkundige
psychische Veränderungen, von denen Patienten betroffen sein könnten,
mag dazu führen, dass anderen Nebenwirkungen, die eigentlich größeren
Anlass zur Sorge geben, nicht die gebührende Aufmerksamkeit gewidmet
wird. Die Rede ist von subtilen Veränderungen der Psyche im Allgemeinen
und der Persönlichkeit im Speziellen, die leicht unbemerkt bleiben können.
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Im Abschnitt 3.1.1 werden wir konkrete Vorschläge formulieren, wie
bestehende Forschungs- und Behandlungsrichtlinien fortzuschreiben
wären, um dem Auftreten subtiler Formen psychischer Nebenwirkungen
Rechnung zu tragen.

2.2 Grenzen des Sozialsystems Medizin: Behandlung –
Enhancement – Prävention

Aus nicht-therapeutischen Anwendungen neuer Techniken zum Eingriff in
das menschliche Gehirn ergeben sich neuartige soziale Herausforderungen.
Das gilt insbesondere dann, wenn mit solchen Techniken Zwecke des Enhan-
cements verfolgt werden, möglicherweise aber auch schon bei bloßer Nut-
zung zur Prävention. Diese Feststellung nötigt zunächst zur Klärung der
Begriffe Therapie, Prävention und Enhancement sowie der Beziehungen
zwischen ihnen. Wir tun dies, indem wir den „Enhancement“-Begriff
zunächst in seiner umgangssprachlichen Bedeutung nehmen, um ihn
anschließend als einen prima facie negativen Grenzbegriff in doppeltem
Sinn näher zu bestimmen: erstens als etwas, das nicht als Bestandteil einer
recht verstandenen Medizin betrachtet werden kann bzw. sollte, und zwei-
tens als etwas, dass nicht zum Arsenal dessen gehört, was „Behandlung“
heißt. Eine solche Analyse wirft offenkundig zwei grundlegende Fragen auf:
(1) Was gehört zur wohldefinierten Sphäre der Medizin?, und (2) Was
bedeutet „Behandlung“?

2.2.1 Die Legitimität genuin medizinischer Verfahren

Für die erste Frage halten wir als Prämisse fest, dass der Begriff der Medi-
zin zumindest in einer Hinsicht normativ zu verstehen ist: Alle indizierten
medizinischen Maßnahmen haben eine normative Eigenschaft gemein-
sam, nämlich die, im jeweiligen Kontext legitim zu sein. Um diese Auffas-
sung weiter zu erläutern, unterscheiden wir zwischen dem gesellschaftli-
chen (in irgendeiner Weise öffentlich finanzierten) Gesamtsystem Medizin
einerseits und medizinischem Handeln als einer interpersonellen Praxis
zwischen Individuen bzw. einem intrapersonellen Verhalten einzelner Per-
sonen zu sich selbst andererseits. Antworten auf die Frage nach angemesse-
nen Grenzen der Medizin können ersichtlich unterschiedlich ausfallen, je
nachdem, ob es um die Begrenzung des Systems der Medizin im ersteren
Sinne geht (also um die Beschränkung dessen, was ein öffentliches
Gesundheitssystem an Leistungen zur Verfügung stellen sollte), oder aber
um die Grenzen zulässigen medizinischen Handelns im letzteren Sinn
(also um die Grenzen dessen, was jemand als medizinischen Eingriff an
sich selbst oder an anderen durchführen darf). Es liegt auf der Hand, dass
Handlungen, die im inter- oder im intrapersonellen Verhältnis unzulässig
sind, als illegitim auch aus dem Leistungskatalog eines wohlgeordneten
Systems der öffentlichen Gesundheitsfürsorge ausgeschlossen werden
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müssen. Im umgekehrten Fall gilt dieses Entsprechungsverhältnis jedoch
nicht: Viele medizinische Maßnahmen, die gegebenenfalls mit guten
Gründen vom Leistungskatalog des öffentlichen Gesundheitssystems aus-
geschlossen sind, also nicht zu jener Grundversorgung gehören, die ein sol-
ches System für alle Mitglieder bereitstellen sollte, können gleichwohl
rechtmäßig sein, wenn sie von einem Arzt an einer anderen Person mit
deren Einwilligung, oder wenn sie von einer Person an sich selbst vorge-
nommen werden. Als erläuterndes Beispiel mögen solche medizinische
Eingriffe dienen, die allein zu kosmetischen bzw. ästhetischen Zwecken
vorgenommen werden.

2.2.2 Enhancement versus Behandlung

Die Unterscheidung zwischen Heilbehandlung und Enhancement mar-
kiert eine plausible Grenze des sozialen Systems Medizin. Oder genauer: sie
markiert eine der beiden plausiblen Grenzen; die andere wird durch den
Begriff der Prävention gekennzeichnet (dem wir uns weiter unten zuwen-
den). Das begriffliche Gegensatzpaar „Heilbehandlung/Enhancement“
allein besagt freilich noch nichts darüber, wo genau in jedem konkreten
Einzelfall diese Grenze zu ziehen wäre. Das führt uns zur zweiten der oben
formulierten Fragen. Wir schlagen vor, die relevante Grenzziehung nicht
mittels einer Definition des Enhancement-Begriffs vorzunehmen, sondern
umgekehrt den Begriff der Krankheit (in einem weiten, Behinderungen
einschließenden Sinn) zu klären, also das konzeptuelle Gegenstück und
das praktische Objekt dessen zu bestimmen, was „Heilbehandlung“ heißt.
(Dies genau macht „Enhancement“ zum negativen Grenzbegriff im oben
angedeuteten Sinn.) Der Krankheitsbegriff ist seit langem Gegenstand
intensiver Debatten innerhalb der Philosophie, der Medizin und des Medi-
zinrechts. In deren Verlauf sind zahlreiche unterschiedliche Konzeptionen
entwickelt worden. Wir selbst stimmen im Wesentlichen einem Krank-
heitsbegriff zu, den der Philosoph Norman Daniels vorgeschlagen hat. Er
bestimmt Krankheit als signifikante Abweichung von spezies-typischen
Funktionsnormen physischer und/oder psychischer Systeme, Fähigkeiten
und Eigenschaften des Menschen. Im Unterschied freilich zu Daniels sind
wir nicht der Meinung, dass sich daraus ein rein deskriptiver oder natura-
listischer Krankheitsbegriff ergibt. Denn was im Einzelfall noch innerhalb
des Bereichs spezies-typischer Funktionsnormen liegt und was anderer-
seits als hinreichend bedeutsame Abweichung von diesen zu gelten hat, ist
nicht einfach eine Frage wissenschaftlich ermittelbarer Tatsachen. Viel-
mehr erfordern komplexe Grenzfälle unvermeidlich Entscheidungen. Diese
enthalten stets ein irreduzibles normatives Element, das weder dem Beweis
noch der Widerlegung durch die Naturwissenschaften (etwa der Biologie)
zugänglich ist.

Das ist die von uns gewählte und präzisierte begriffliche Grundlage.
Danach hat jeder technische Eingriff als Enhancement zu gelten, der jeman-
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des physischen oder psychischen Zustand in mindestens einer bestimmten
Hinsicht zu verbessern beabsichtigt, dabei aber nicht als Behandlung einer
Krankheit (im Behinderungen einschließenden Sinne) beurteilt werden
kann.

2.2.3 Der Zweck der Medizin: Krankheiten bekämpfen

Zur Bestimmung der legitimen Sphäre der Medizin als eines sozialen Sys-
tems ist die Unterscheidung zwischen Behandlung und Enhancement
nicht ausreichend: sie lässt den Begriff der Prävention unberücksichtigt.
Zu jedem der beiden Begriffe unserer bisherigen Dichotomie – zu „Heilbe-
handlung“ wie zu „Enhancement“ – weist der Begriff der Prävention eine
gewisse Nähe auf: Einerseits sind Präventionsmaßnahmen in normativer
Hinsicht offenbar ebenso a limine legitim wie Maßnahmen der Behand-
lung. Therapeutische wie präventive Maßnahmen sind gleichermaßen
Mittel zur Bekämpfung von Krankheiten; daher ist es gerechtfertigt, die
letzteren nicht anders als die ersteren dem Bereich legitimer Medizin zuzu-
rechnen. Betrachtet man andererseits nur die jeweiligen äußeren Formen
des medizinischen Handelns, so erscheinen bestimmte exemplarische
Arten der Prävention eher als Formen eines Enhancements. Das gilt
ersichtlich nicht für alle Arten der Prävention, sehr wohl aber etwa für eine
so zentrale Präventionsform wie die der Impfung. Impfungen dienen der
Stärkung und damit dem „Enhancement“ bestimmter natürlicher Fähig-
keiten des Körpers zur (potentiellen) Neutralisierung pathogener Mikro-
organismen und anderer Krankheitserreger, denen der Körper künftig aus-
gesetzt sein könnte. Aus diesem Grund betrachten wir Prävention als ein
selbständiges Konzept und erweitern die Dichotomie von Behandlung und
Enhancement entsprechend zur Trichotomie „Behandlung – Prävention –
Enhancement“.

Für die Frage nach den sinnvollen Schranken der Medizin als soziales
System entstehen daraus keine weiteren Probleme. Wie wir bereits ange-
deutet haben, lässt sich jeder potentiell geeignete Versuch, dem Eintreten
eines Zustands mit anerkanntem Krankheitswert vorzubeugen, mit glei-
chem Recht dem wohldefinierten Bereich legitimer Medizin zuschlagen
wie Maßnahmen zur Behandlung der betreffenden Krankheit.305 Dies gilt
ohne prinzipiellen Unterschied auch für die Prävention bzw. die Therapie
psychischer Erkrankungen durch neue Methoden des Eingreifens ins
Gehirn.
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305 Unterschiede zwischen Behandlung und Prävention gibt es freilich im Hinblick
auf die Frage, ob entsprechende Maßnahmen in einem System öffentlicher
Gesundheitsfürsorge nicht nur legitim, sondern möglicherweise sogar geboten
(obligatorisch) sind. Das wird für Behandlungen in erheblich weiter reichendem
Maße zu bejahen sein als für Vorbeugemaßnahmen. Im Ganzen geht es dabei aber
vorwiegend um ein Problem der gerechten und klugen Verteilung knapper und
kostspieliger Ressourcen, das uns hier nicht weiter beschäftigen soll.



2.2.4 Enhancement dient nicht dem Zweck der Medizin

Auf der Basis dieser Klärung unserer Grundbegriffe ergibt sich folgendes
Postulat:

➔ „Reine“ Enhancement-Maßnahmen (also solche, die nicht wenigstens
auch als Beitrag zur Prävention von Krankheit/Behinderung verstanden
werden können) sollten in den wohldefinierten Bereich legitimer Medi-
zin als eines sozialen Systems nicht einbezogen werden.

Wir räumen ausdrücklich ein, dass sich aus dieser Empfehlung in
bestimmten Fällen Probleme individueller Gerechtigkeit ergeben können.
Doch kann keine theoretische Strategie zur Abgrenzung des Bereichs der
Medizin das Auftreten derartiger Probleme vollständig vermeiden. Die von
uns entwickelte und empfohlene Strategie weist diesen Problemen ihren
plausibelsten begrifflichen und normativen Ort zu. All dies schließt im Übri-
gen nicht aus, dass ein und dieselbe medizinisch-technische Maßnahme in
einem Fall als Enhancement und in einem anderen Fall als Behandlung gel-
ten kann. Wenn zum Beispiel eine Person A den spezies-typischen Standard
bezüglich einer bestimmten kognitiven Funktion x unterschreitet, ohne
dabei die diagnostischen Kriterien einer geistigen Behinderung zu erfüllen,
dann ist ein Eingriff, der bei dieser Person x verbessert, als Enhancement zu
beurteilen. Dagegen lässt sich ein äußerlich exakt gleicher Eingriff bei einer
Person B, die hinsichtlich x so beeinträchtigt ist, dass sie im klinischen Sinne
als geistig behindert gelten kann, zutreffend als Behandlung klassifizieren.
Wichtig ist schließlich das Folgende: Der Gesetzgeber, aber auch andere
„Wächter“ des Gesundheitswesens, wie z.B. Gerichte und Krankenversiche-
rungen, bedürfen zur Erfüllung ihrer jeweiligen Aufgaben einer gewissen
„robusten“ Entscheidungsbefugnis für die Feststellung, welche konkreten
medizinischen Maßnahmen in dieses System gehören und welche nicht. Sol-
che Entscheidungen sind niemals nur dem Kriterium individueller Gerech-
tigkeit verpflichtet. Sie müssen stets auch dem Erfordernis genügen, inner-
halb des Gesamtsystems verallgemeinerbar und damit auf das gesamte Spek-
trum hinreichend ähnlicher Fälle in Gegenwart und Zukunft anwendbar zu
sein. Deshalb müssen sie auch den Zwängen Rechnung tragen, die aus der
Knappheit kostspieliger lebensrettender Ressourcen resultieren. Zur Bewäl-
tigung dieser Aufgabe bedarf es der erwähnten robusten Entscheidungszu-
ständigkeit. Demnach kann es durchaus vorkommen, dass eine spezielle
medizinische Maßnahme in der einen Rechtsordnung als Behandlung aufge-
fasst wird und folglich der Sphäre legitimer Medizin zugehört, während sie
in einer anderen Rechtsordnung als „Enhancement“ aus diesem Bereich aus-
geschlossen werden mag.

2.2.5 Selbst-Enhancement versus Enhancement anderer

Was nun die Grenzen der Medizin als einer interpersonellen bzw. intraper-
sonellen Praxis betrifft, so nehmen wir die Unterscheidung zwischen
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Behandlung und Prävention einerseits und Enhancement andererseits nur
als provisorischen Ausgangspunkt für weitergehende Analysen. Auf der
einen Seite ist es offensichtlich, dass jede Maßnahme, die zutreffend als
Behandlung beurteilt wird, ipso facto gerechtfertigt ist, wenn sie von einer
Person (regelmäßig einem Arzt) an einer anderen Person (dem Patienten)
als medizinische Maßnahme vorgenommen wird und die dabei üblichen
Erfordernisse gewahrt sind: das Selbstbestimmungsrecht des Patienten
(sein Recht auf informed consent) sowie die sachkundige Abwägung des
beabsichtigten therapeutischen Nutzens gegenüber möglichen Nebenwir-
kungen. In diesem begrenzten Sinn dient unsere begriffliche Trichotomie
einmal mehr als nützlicher normativer Ausgangspunkt. Doch auf der
anderen Seite, und in deutlichem Gegensatz zu unseren Betrachtungen zur
Medizin als sozialem System, ist keineswegs klar, dass jede körperliche oder
psychische Verbesserung, die außerhalb der Sphäre von Therapie und Prä-
vention liegt, also jedes Enhancement, allein deshalb schon den Verdacht,
geschweige denn das Verdikt der Illegitimität auf sich ziehen müsste. Ganz
im Gegenteil: Viele der heute verfügbaren oder für die Zukunft vorstellba-
ren Enhancement-Maßnahmen scheinen keine inter- oder intrapersonel-
len Normen, seien sie ethischer oder rechtlicher Provenienz, zu verletzen.

Gleichwohl gibt es normative Grenzen. Zu deren Klärung unterscheiden
wir Fälle des Selbst-Enhancements von Fällen des Enhancements anderer.
Innerhalb der ersten Kategorie differenzieren wir weiter zwischen Fällen, an
denen nur eine Partei beteiligt ist, und solchen, bei denen zwei Parteien
involviert sind. Die zuerst genannten betreffen Situationen, in denen eine
einwilligungsfähige Person ein Verfahren des Enhancements ausschließlich
an sich selbst anwendet. In Zwei-Parteien-Fällen geht es dagegen um Enhan-
cement-Maßnahmen, die eine Person von einer anderen an sich vornehmen
lässt. Im Standardfall handelt es sich dabei um einen Arzt, der ein Enhance-
ment an einer Person mit deren aufgeklärter Einwilligung durchführt. Inner-
halb dieses prinzipiellen Schemas lassen sich zahlreiche normative Probleme
unterscheiden. Sie reichen von spezifischen Fragen konkreter Nebenwirkun-
gen bis hin zu abstrakten Gerechtigkeitsfragen. Die Ergebnisse unserer syste-
matischen Analyse dieser Probleme werden weiter unten dargestellt.

Andere normative Probleme treten auf, wenn an Stelle des Selbst-
Enhancements (auch des mittelbaren mit Hilfe einer anderen Person) Fälle
des genuinen Fremd-Enhancements betrachtet werden. Für diese ist eine
Struktur typisch, die sie als „Drei-Parteien-Fälle“ kennzeichnet: Normaler-
weise gibt es dabei eine Person X, die einen Eingriff des Enhancements bei
einer anderen Person Y wünscht bzw. über einen solchen entscheidet, der
wiederum von einer dritten Person Z (für gewöhnlich ein medizinischer
Fachmann) ausgeführt wird. Wir analysieren die speziellen Probleme, die
sich aus dieser Konstellation ergeben, anhand zweier exemplarischer Situa-
tionstypen: In Situationen des einen Typs verlangen Eltern ein Enhance-
ment ihrer minderjährigen Kinder, in Situationen des anderen Typs geht es
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um Strafgefangene, die dem Staat besonderen Anlass geben, die Möglich-
keit ihres mentalen Enhancements in Erwägung zu ziehen. Die Ergebnisse
der Analyse dieser Situationstypen werden mit den entsprechenden Emp-
fehlungen unter 3.3 dargelegt.

3 Normative Grundlagen

Die Bewältigung der sozialen Herausforderungen, die von den in dieser Stu-
die untersuchten Entwicklungen ausgehen, bedarf nicht der Einführung
neuartiger ethischer Grundprinzipien. Vielmehr lassen sich die meisten der
hier angesprochenen normativen Probleme in angemessener Weise durch
die Anwendung der bereits unter 1.1 in dieser Zusammenfassung erwähnten
Prinzipien der medizinischen Ethik klären: den Prinzipien des Schädigungs-
verbots (nonmaleficence), des Gebots zur Hilfe (beneficence), der Achtung
fremder Autonomie (respect for autonomy) sowie der Gerechtigkeit (jus-
tice).306 Diese vier Prinzipien ergeben ein geeignetes Ordnungsschema für
den Rest dieser Zusammenfassung. In ihrem (und seinem) Rahmen werden
wir einige handlungsorientierte Schlussfolgerungen ziehen, um auf diese
Weise die interdisziplinäre Debatte voranzubringen, die öffentliche Diskus-
sion anzuregen und politische Entscheidungsträger sowie weitere Interes-
sengruppen bei ihren Beschlüssen zu unterstützen.

3.1 Schädigungsverbot: Das Vermeiden von Schaden bei
Eingriffen in das Gehirn

Die generelle negative Pflicht, anderen keinen Schaden zuzufügen, kann als
das grundlegende moralische Prinzip aller historisch bekannten Zeiten und
Kulturen angesehen werden. Entsprechend stellt es auch für das Gesund-
heitswesen und die medizinische Forschung das wichtigste ethische Grund-
prinzip dar. Gelegentlich findet es seinen Ausdruck in Form der altehrwürdi-
gen Maxime primum non nocere. Es besagt, dass Handlungen, die Schaden
zufügen, prima facie falsch sind, d.h. dass sie im Allgemeinen, nämlich auf
einer abstrakten normativen Ebene, einem Verbot unterliegen. Freilich kön-
nen solche generell verbotenen Handlungen im Einzelfall legitim sein, wenn
gewisse rechtfertigende Umstände vorliegen: In solchen Fällen muss der
Schaden, der einem Menschen durch eine an ihm vorgenommene, von sei-
ner aufgeklärten Einwilligung getragene medizinische Maßnahme entstehen
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kann, überwogen werden durch den vernünftigerweise zu erwartenden Nut-
zen der Maßnahme. Bei der Analyse solcher Güterabwägungen beschränken
wir uns auf die Berücksichtigung der Interessen des betroffenen Subjekts, da
wir, jedenfalls im Prinzip, utilitaristische Rechtfertigungen der Schädigung
von Personen im Hinblick auf das Wohlergehen anderer ablehnen.307

3.1.1 Zum Umgang mit Nebenwirkungen in Forschung und
medizinischer Praxis

Im Zusammenhang von Entscheidungen über die Zulässigkeit von Eingrif-
fen in das Gehirn kommt das Prinzip des Schädigungsverbots vorwiegend
bei der Beurteilung von Nebenwirkungen zum Tragen. Denn bei den inten-
dierten Primäreffekten von zulässigen Behandlungs- bzw. Präventionsmaß-
nahmen handelt es sich per definitionem nicht um Schäden. Und aus unserer
Bestimmung des Enhancement-Begriffs folgt, dass die beabsichtigte Wir-
kung eines auf Enhancement abzielenden Verfahrens zumindest von der
Person, die sich dem Verfahren unterzieht, als Verbesserung betrachtet wird.
Daher stellen auch die intendierten Primäreffekte von Enhancements
grundsätzlich keine Schäden dar. (Dies gilt vorbehaltlich einiger näherer
Bestimmungen, mit denen wir uns unter 3.1.3 beschäftigen werden.)

Die Überwachung subtiler psychischer Nebenwirkungen

In den Vorbemerkungen zu dieser Zusammenfassung haben wir argumen-
tiert, dass es in erster Linie subtile psychische Nebenwirkungen sind, die
guten Grund geben, innovative Methoden zum Eingriff in das zentrale Ner-
vensystem sorgfältig zu prüfen. Wenn wir über subtilen psychischen Schaden
sprechen, beziehen wir uns auf negative Nebenwirkungen, die erstens leicht
übersehen werden können und die zweitens entweder die Persönlichkeit
betreffen oder aber psychische Funktionen, die für Personalität selbst konsti-
tutiv sind.308 Auch wenn die Möglichkeit derartiger psychischer Schädigun-
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307 Freilich räumen auch die meisten deontologischen (und andere nicht-utilitaristi-
sche) Moralkonzeptionen zu Recht ein, dass Abwägungen zwischen Nutzen und
Schaden über Personengrenzen hinweg, wenn auch nur in engen Grenzen, zuläs-
sig sein können. Damit werden (vergleichsweise schwache) Solidaritätspflichten
anerkannt, die es einer Person X im Gefahrenfall gestatten, einer anderen Person
Y einen geringfügigen Schaden zuzufügen, auch wenn diese für das Zustande-
kommen der Gefahr, die X droht, schlechterdings unzuständig ist, sofern der aus
dieser Handlung für X enstehende Nutzen der Gefahrabwendung den Schaden
für Y bei weitem überwiegt. Zwar spielt dieses Prinzip für die klinische Forschung
an Nicht-Einwilligungsfähigen eine gewisse Rolle, doch können wir es an dieser
Stelle getrost vernachlässigen; für das Thema dieser Studie ist es nicht von Bedeu-
tung.

308 Damit sind insbesondere gemeint: diskriminative Fähigkeiten (Wahrnehmen und
Wiedererkennen), episodisches Gedächtnis, Lern-, Sprach- und Denkfähigkeiten,
Dispositionen zur Befriedigung natürlicher Bedürfnisse und schließlich die
Fähigkeiten, Zwecke verfolgen sowie Lust und Unlust empfinden zu können. Für
Details vgl. Kapitel 5.3.



gen keineswegs nur bei Eingriffen in das Gehirn gegeben ist, weisen solche
Interventionen wegen der Schlüsselrolle des Gehirns für die Psyche in dieser
Hinsicht doch ein besonderes Risiko auf. Weiterhin ist die Annahme plausi-
bel, dass jede Intervention in das Gehirn, die mit der Absicht ausgeführt
wird, Einfluss auf die Psyche zu nehmen, ein zusätzliches Risiko für subtile
Nebenwirkungen besagter Art birgt. Daher erscheinen uns die folgenden
Forderungen angebracht:

➔ Während der Forschungsphase sollte jede neue Methode zur Intervention
am Gehirn systematisch auf Nebenwirkungen geprüft werden, welche die
Persönlichkeit oder psychische Funktionen, die für Personalität konstitu-
tiv sind, betreffen.

➔ Wenn ein bestimmter Interventionstyp, der für bestimmte therapeutische
oder präventive Anwendungen zugelassen ist, bekanntermaßen subtile
Nebenwirkungen auf die Persönlichkeit oder auf solche psychischen
Fähigkeiten haben kann, die für Personalität konstitutiv sind, dann sollte
jede Person, an deren Gehirn ein Eingriff dieses Typs vorgenommen wird,
im Anschluss sorgfältig auf das Auftreten solcher Nebenwirkungen hin
untersucht werden, damit sie gegebenenfalls eine entsprechende Behand-
lung erfahren kann.

Für die meisten erst kürzlich entwickelten Methoden der Intervention am
Gehirn – einschließlich der in dieser Studie untersuchten – wurden gewisse
Anstrengungen unternommen, diesen Forderungen nachzukommen. Insge-
samt glauben wir allerdings, dass ein Bedarf an konsequenteren Kontrollen
mit verbesserten methodischen Verfahren besteht. An dieser Stelle können
keine detaillierten Vorschläge für entsprechende Vorgehensweisen gemacht
werden. Vielmehr soll es genügen, zum einen auf einige Aspekte hinzuwei-
sen, die größere Aufmerksamkeit bei der Überwachung subtiler psychischer
Schäden verdienen, und zum anderen einige Hindernisse zu benennen, die
dem entgegenstehen.

Zunächst kann die „Subtilität“ von Nebenwirkungen auf der Ebene der
Psyche darin bestehen, dass sie erst nach längerer Zeit offenbar werden.
Das ist besonders einschlägig für Eingriffe während der Entwicklungs-
phase des Gehirns (die bei Menschen von der intrauterinen bis zur postpu-
bertären Phase reicht), da es in diesem Zeitraum besonders schwer ist, die
Nachwirkungen eines Eingriffs in dem komplexen Gefüge natürlicherweise
auftretender Veränderungen zu erkennen. Würde Langzeitnebenwirkun-
gen die ihnen gebührende Aufmerksamkeit geschenkt, könnte dies zu dem
Problem führen, dass Sicherheitsprüfungen für neue Arten von Interven-
tionen am Gehirn zeit- und kostenaufwendiger würden. Um die Entwick-
lungskosten für neue Interventionstypen in einem handhabbaren Rahmen
zu halten, könnte man zusätzlich zu einer angemessen langen klinischen
Testphase vor der Zulassung umfangreiche Kontrolluntersuchungen im
Anschluss an die Markteinführung einfordern. Allerdings können einer
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Implementierung dieser Überwachungsstrategie, je nach Lage der nationa-
len Datenschutzgesetzgebung, Zugriffsbeschränkungen auf die relevanten
Daten entgegenstehen. Der vermutlich einfachste Weg zur Auflösung die-
ses normativen Konflikts bestünde darin, Patienten in Anbetracht ihres
eigenen Interesses an Langzeit-Sicherheitsstudien die Möglichkeit zum
Verzicht auf bestimmte Rechte zum Schutz einschlägiger persönlicher
Daten einzuräumen.

Auch wenn wir in dieser Studie nicht auf die methodologische Debatte
über Testinstrumente zur Untersuchung von Persönlichkeitsveränderungen
eingehen konnten, lassen sich aus dem in Kapitel 5 entwickelten narrativen
Ansatz zur Bestimmung des Persönlichkeitsbegriffs einige für diese Debatte
relevante Konsequenzen ziehen. Da das Selbstverständnis einen wesentlichen
Teil des Charakters einer Person ausmacht, muss es bei jeder umfassenden
Beurteilung von Persönlichkeitsveränderungen, die aus Interventionen am
Gehirn resultieren könnten, Berücksichtigung finden. Zu diesem Zweck ist
es erforderlich, die Bekundungen und Erzählungen zu beachten, mit denen
Personen vermitteln, wer sie sind. Allerdings lassen sich Persönlichkeitsver-
änderungen nicht einfach dadurch zuverlässig feststellen, dass man Patien-
ten vor und nach einem Eingriff fragt, ob sich ihre Persönlichkeit verändert
habe oder nicht. Vielmehr sollte systematisch versucht werden, Unterschiede
festzustellen zwischen der Selbsteinschätzung einer Person und der Art und
Weise, wie andere die Auswirkung eines Eingriffs auf ihre Persönlichkeit
beschreiben. Werden derartige Unterschiede entdeckt und scheinen diese
zudem für die Bewertung des Eingriffs von erheblicher Bedeutung, dann ist
es ratsam, objektivere Verfahren zur Beschreibung der umstrittenen Persön-
lichkeitsmerkmale zu wählen, beispielsweise in Form der Bezugnahme auf
Verhaltensindikatoren. Anstatt lediglich die Ausprägung einzelner Persön-
lichkeitseigenschaften durch Maßgrößen zu bestimmen, sollte auch ihre
relative Bedeutung im ganzheitlichen Gefüge des Charakters einer Person
mit beachtet werden. Dabei muss wiederum die Möglichkeit verschiedener
Beurteilungen aus der Perspektive der ersten bzw. dritten Person berücksich-
tigt werden.

Die Subtilität von Persönlichkeitsveränderungen

Ein besonderer Grund dafür, dass in der Folge eines Eingriffs eintretende
Persönlichkeitsveränderungen unbemerkt bleiben können, wenn nicht
eigens nach ihnen gesucht wird, liegt in der (glücklicherweise) großen
Anpassungsfähigkeit von Personen. Anstatt daher besonders ins Auge zu fal-
len, werden Persönlichkeitsveränderungen in vielen Fällen harmonisch in
das personale Selbstverständnis eingefügt. Insbesondere das Wertesystem,
das einen wichtigen Teil des Selbstverständnisses darstellt, reagiert häufig in
sehr dynamischer Weise auf Persönlichkeitsveränderungen. In provokanter
Form könnte man diesen weiteren Aspekt der Subtilität von Persönlichkeits-
veränderungen wie folgt ansprechen: Wie auch immer sich der Charakter
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einer Person durch einen Eingriff in ihr Gehirn verändern mag, wird sie sich
aller Voraussicht nach mit ihrer veränderten Persönlichkeit anfreunden, so
dass ihr letztlich kein Schaden entsteht. – Zum einen ist jedoch ein solch
„positiver“ Ausgang des Anpassungsprozesses weitaus weniger sicher als es
diese Aussage suggeriert, und zum anderen ist die in ihr enthaltene Schluss-
folgerung schlicht und ergreifend falsch. Denn selbst wenn eine Person eine
bestimmte Veränderung ihrer Persönlichkeit für sich genommen gutheißt,
könnten die sich aus dieser Veränderung im Weiteren ergebenden Konse-
quenzen dennoch eine erhebliche Schädigung bedeuten. Wenn die betrof-
fene Person beispielsweise ziemlich alleine dasteht mit der Wertschätzung
ihrer veränderten Persönlichkeit, so dass ihr alle anderen aufgrund ihrer Ver-
änderung den Rücken kehren, dann stellt die resultierende Isolation sicher-
lich einen Schaden für die Person dar. Doch selbst wenn die herbeigeführten
Veränderungen soziale Billigung erfahren, muss das nicht bedeuten, dass
kein Schaden entstanden ist. Man wird die Möglichkeit einer Schädigung in
diesem Kontext jedoch so lange unterschätzen, wie man ausschließlich die
Bewertung in Betracht zieht, die eine Person abgibt nachdem ihre Persön-
lichkeit bereits versehentlich durch einen Eingriff verändert wurde. Dem
halten wir entgegen:

➔ Ob die Aussicht darauf, dass ein Eingriff in das Gehirn eine bestimmte
Form von Persönlichkeitsveränderung zur möglichen Nebenwirkung hat,
akzeptabel oder gar wünschenswert ist, kann ausschließlich von den
betroffenen Personen selbst vor der Durchführung des Eingriffs entschie-
den werden.

Dies impliziert auch, dass es für die Frage der Klassifizierung einer Per-
sönlichkeitsveränderung als Schaden irrelevant ist, ob sonst irgend jemand
die Möglichkeit des Auftretens dieser Veränderung als Nebenwirkung eines
Eingriffs begrüßt. Wenn nun eine Person eine mögliche Persönlichkeitsver-
änderung als Schaden empfindet, dann gilt im selben Sinne, dass niemand
außer ihr selbst darüber befinden kann, ob dieses Risiko eines Eingriffs
annehmbar ist oder nicht. Selbstverständlich ist es für Personen, die darüber
nachdenken, sich einem bestimmten Eingriff zu unterziehen, von erhebli-
chem Belang, wie vorhersehbar die genaue Art und wie wahrscheinlich das
Auftreten einer möglichen Persönlichkeitsveränderung ist. In jedem Fall
sollten Personen explizit darüber in Kenntnis gesetzt werden, dass Neben-
wirkungen auf Ebene der Persönlichkeit mit Veränderungen ihrer Sichtweise
auf die erzielten Effekte einhergehen können. Wenn ein Patient dieses Risiko
zu tragen bereit ist (und der Eingriff ausgeführt wird), müssen möglicher-
weise resultierende Veränderungen seiner subjektiven Kriterien zur Bewer-
tung des Interventionsergebnisses akzeptiert werden, so dass sie anschlie-
ßend den nunmehr verbindlichen Maßstab zur Beurteilung des Wohlbefin-
dens des Patienten bilden.
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3.1.2 Möglichen Schaden durch sorgfältigen Studienentwurf
minimieren

Die klinische Forschung wird durch Gesetze geregelt, welche das Einholen
informierter Einwilligung (s. Abschnitt 3.3) und die Evaluierung durch
Medizinethik-Kommissionen zur Voraussetzung für die Genehmigung von
Forschungsvorhaben erklären. Dies gilt auch für die neuen Interventions-
möglichkeiten am Gehirn, die in dieser Studie besprochen wurden. Das mit
ihnen verbundene besondere Risiko, subtile psychische Nebenwirkungen
nach sich zu ziehen, unterstreicht jedoch das allgemeine Erfordernis zur
sorgfältigen Studienplanung. Abgesehen davon, dass klinische Studien nicht
durchgeführt werden sollen und sogar als unethisch gelten müssen, wenn
mit ihnen grundsätzlich keine eindeutig interpretierbaren und gehaltvollen
Resultate erzielt werden können, gilt außerdem, dass die Bedeutung erhobe-
ner Befunde höher einzustufen ist, wenn ein standardisiertes Protokoll für
die Messung der wesentlichen Symptome von Hirnstörungen verwendet
wird. Es würde die zur Sicherstellung der Bedeutsamkeit der Ergebnisse
benötigte Anzahl von Patienten, die sich experimentellen Eingriffen in das
zentrale Nervensystem unterziehen müssten, minimieren, wenn solche stan-
dardisierten Evaluationsprotokolle verfügbar wären. Das führt zu folgender
Empfehlung:

➔ Für die Durchführung experimenteller Forschungsvorhaben an Patienten
mit neurologischen und psychiatrischen Störungen sollten standardi-
sierte krankheitsspezifische Untersuchungspläne (core assessment proto-
cols) mit schematisierten Zeitvorgaben etabliert werden, um (1) die Erhe-
bung aussagekräftiger Resultate zu gewährleisten und (2) Vergleichsmög-
lichkeiten zwischen verschiedenen Behandlungsansätzen zu schaffen.

Da für jede neurologische oder psychiatrische Hirnstörung ein spezifi-
scher Untersuchungsplan benötigt wird, sind diese selbst Gegenstand der
Forschung und Konsensfindung durch Wissenschaftler und Kliniker, die auf
bestimmte Krankheitsbilder des Gehirns spezialisiert sind. Diese Empfeh-
lung richtet sich daher in erster Linie an Wissenschaftler, anstatt den Gesetz-
geber zum Handeln aufzurufen. Sie spricht sich jedoch für die Bildung mul-
tizentrischer Kooperationen bei klinischen Studien zu neuen Interventions-
formen aus, wie dies im Bereich der Pharmakologie bereits üblich ist.

3.1.3 Mögliche Schädigungen durch Enhancement

Wie bereits erwähnt, können die beabsichtigten Primäreffekte von Enhance-
ment-Verfahren grundsätzlich nicht als Schaden betrachtet werden. Denn
um überhaupt als Enhancement gelten zu können, muss das Verfahren
zumindest in den Augen derjenigen Personen, an denen es durchgeführt
wird, in wenigstens einer Hinsicht eine Verbesserung verheißen – nämlich in
der Hinsicht, die letztlich den Beweggrund für die Intervention liefert. Eine
Verbesserung ist kein Schaden. Und da die intendierten Wirkungen nur an
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der Person eintreten, die um den Eingriff gebeten hat, gibt grundsätzlich nur
das eigene, womöglich idiosynkratische Urteil dieser Person selber den Aus-
schlag in der Frage, ob diese Wirkungen als vorteilhaft, also als unschädlich,
zu beurteilen sind oder nicht.309

Gibt es illegitime Ziele von Enhancements?

Diese rein subjektive Beurteilung eines bestimmungsgemäßen Ausgangs von
Enhancements allein nach Maßgabe der individuellen Präferenzen der
jeweils betroffenen Person entspricht gewiss prinzipiell grundlegenden ethi-
schen Normen. Dies gilt in der Tat ausnahmslos, sofern nur eine Partei betei-
ligt ist: Was eine – jedenfalls im Ganzen – zurechnungsfähige Person aus-
schließlich mit sich selbst anstellt, fällt prinzipiell unter den Schutz ihrer Pri-
vatsphäre, ungeachtet eines etwa abweichenden Urteils anderer Leute über
den jeweiligen Eingriff.310 In „Zwei-Parteien-Fällen“ unterliegt dieses Prinzip
jedoch bestimmten Einschränkungen. Die meisten entwickelten Rechtsord-
nungen kennen bestimmte Grenzen der Rechtfertigung für physische Ein-
griffe, die eine Person am Körper einer anderen vornimmt, selbst wenn für
diese Eingriffe eine aufgeklärte Einwilligung gegeben wurde. Diese rechtli-
chen Beschränkungen greifen dann, wenn der Eingriff einen gravierenden
Verstoß gegen „die guten Sitten“ – verstanden als fundamentale, allgemein
geteilte ethische Prinzipien und Regeln – darstellt.311 Dieses begrenzende
Rechtsprinzip mag nicht nur die unmittelbaren physischen Auswirkungen
eines Eingriffs in Betracht ziehen, sondern zusätzlich auch weitere, mit ihm
zusammenhängende und beabsichtigte Folgen (und in einigen Rechtssyste-
men geschieht dies auch). Dann ließe sich der reine körperliche Eingriff
nach objektiv-normativen Kriterien schon und allein deshalb als rechtswid-
rige Schädigung (im oben erläuterten Sinne eines „gravierenden Sittenver-
stoßes“) beurteilen, weil die mit ihm verbundenen Sekundärfolgen als sit-
tenwidrig zu beurteilen sind – unbeschadet des Umstands, dass die betrof-
fene Person selbst den Eingriff als Enhancement betrachtet.

Zwei Arten von Fällen sind hier zu unterscheiden: zum einen Enhance-
ments, die nur aufgrund ihres funktionellen Nutzens für illegitime („sitten-
widrige“) Ziele angestrebt werden; und zum anderen Enhancements, die als
solche, nämlich als Verbesserung, nur von der sie begehrenden Person aufge-
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309 Mögliche negative Folgen der massenhaften Anwendung eines bestimmten
Enhancement-Verfahrens auf die Gesellschaft sind ein anderes Thema, das hier
unter der Überschrift „Gerechtigkeit“ (3.4) behandelt wird.

310 Wir lassen hier einmal spezielle Konstellationen beiseite, in denen sich aus einer
besonderen moralischen Verpflichtung gegenüber anderen (z.B. der Verpflich-
tung einer Mutter gegenüber ihrem minderjährigen Kind) für eine Person die
Pflicht ergeben mag, ihre eigene Persönlichkeit nicht auf bestimmte Weise zu ver-
ändern.

311 Der Einfachheit halber zitieren wir hier den Wortlaut von § 228 des deutschen
Strafgesetzbuches; die meisten anderen Rechtsordnungen enthalten Normen mit
mehr oder weniger ähnlichen Formulierungen.



fasst werden, von jedem vernünftigen Beobachter dagegen als schwerwie-
gende Schädigung beurteilt würden. Zu Fällen des ersten Typs: Wenn eine
Person in der Absicht, sich der Verantwortung für einen von ihr begangenen
Mord zu entziehen, eine Veränderung ihrer Psyche im Sinne einer dissoziati-
ven Störung anstrebte, die eine komplette Auslöschung der Erinnerung an
dieses Verbrechen beinhaltete, so hätte sie durchaus nachvollziehbare
Gründe, diese Veränderung als für sich vorteilhaft und damit als Enhance-
ment zu betrachten. Die Rechtsordnung kann jedoch diese subjektive Defi-
nition von Enhancement sehr wohl als irrelevant verwerfen. Dann beginge
der Arzt, der im Wissen um die Absichten des Mörders einen solchen Ein-
griff vornähme, trotz Vorliegens einer aufgeklärten Einwilligung eine rechts-
widrige Körperverletzung. Weitere Beispiele für Enhancements, die in
rechtswidriger (z.B. betrügerischer) Absicht erstrebt werden, sind unschwer
vorstellbar und sollten als realistische zukünftige Möglichkeit ernst genom-
men werden.

Für die zweite Art von Fällen ist die Erfindung eines veranschaulichenden
Szenarios erheblich schwieriger. Man müsste sich eine Person vorstellen, die
tatsächlich den Wunsch hat, ihre kognitiven Fähigkeiten in erheblichem
Maße zu beschneiden und die dies für sich selbst als Enhancement begreift.
Die meisten Menschen würden ein derartiges Szenario wohl als völlig unrea-
listisch erachten. Doch ein wohldokumentierter analoger Fall aus dem
Bereich physischer Interventionen lässt es als voreilig erscheinen, eine solche
Möglichkeit a limine zurückzuweisen. In den vergangenen Jahren ist in ver-
schiedenen Ländern eine beachtliche Anzahl von Fällen bekannt geworden,
in welchen Chirurgen von ansonsten normalen, d.h. zurechnungsfähigen,
Personen dazu gedrängt wurden, an ihnen Amputationen gesunder Glied-
maßen vorzunehmen.312 Vergleichbare Phänomene im psychischen Bereich
sind nach unserer Kenntnis bislang nicht dokumentiert. Dass sie gleichwohl
auftreten könnten, sollte jedoch nicht leichfertig ausgeschlossen werden. An
solche Fälle kann man im Prinzip auf zweierlei Weise herangehen: Entweder
erachtet man ein derartig seltsames Verlangen oder jedenfalls das mit seinem
Unerfülltbleiben verbundene Leid (das sich als regelrechte Depression mani-
festieren kann) als psychische Störung, so dass dann, unter bestimmten
Umständen, die gewünschte, objektiv schädigende Intervention durchaus als
gerechtfertigte Behandlung gelten könnte.313 Oder man weist die Idee der
Rechtfertigung eines solchen Eingriffs kategorisch mit der Begründung
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312 Fälle sogenannter „selbstgewählter Amputierter“ (Amputees-by-choice), s. Bayne
und Levy (2005).

313 Selbstverständlich würde die Rechtfertigung eines so gravierenden Eingriffs ein
entsprechend gravierendes Leiden des Patienten in Folge seiner Störung zur
Voraussetzung haben. Aber eben dies könnte durchaus gegeben sein. In einigen
der Fälle von Amputation-auf-Verlangen sollen die betroffenen Personen ernst-
haft in Erwägung gezogen haben, Suizid zu begehen, falls ihnen ihr Wunsch ver-
weigert würde.



zurück, dass es sich dabei unter allen denkbaren Umständen um einen gra-
vierenden Sittenverstoß im oben erwähnten Sinn handelt. Gegenwärtig mag
man getrost abwarten, was die weitere Debatte zu diesem Problem ergeben
wird. Fälle wie die geschilderten haben sicherlich einen exotischen und futu-
ristischen Beigeschmack und werden, wenn überhaupt, nur als seltene Aus-
nahmen in Erscheinung treten. Das ist jedoch kein Grund, ihre Möglichkeit
zu ignorieren. Gegenwärtig bedarf es keiner neuen Rechtsnormen zur
Behandlung dieser hypothetischen Szenarien. Doch in dem Maße, in wel-
chem zukünftige Entwicklungen von Eingriffen in das Gehirn neue Mög-
lichkeiten der Einflussnahme auf die Psyche eröffnen, sollte die Forschung in
diesen Dingen ebenfalls vorangetrieben werden, um die empirische Grund-
lage für normative Lösungen zu schaffen, für die sich dann ein Bedarf durch-
aus ergeben mag.

In einem gewissen Zusammenhang mit dem obigen Problem steht die
Frage, ob Techniken des mentalen Enhancements für rein militärische Zwe-
cke entwickelt oder angewendet werden dürfen: mit dem Ziel, die kogniti-
ven, emotionalen oder motivationalen Charakteristika von Soldaten zu ver-
bessern, um sie zu effizienteren Kämpfern zu machen. Jede normativ
beglaubigte Antwort darauf müsste freilich den Bereich der Bio- oder Neu-
roethik überschreiten und die Sphäre der politischen Ethik betreten, insbe-
sondere den Bereich der Rechts- und Moralphilosophie von Krieg und Frie-
den. Aus nahe liegenden Gründen können wir im Zuge der Behandlung
unseres Themas nicht in diese Debatte eintreten. Was sich jedoch ganz allge-
mein sagen lässt, ist das Folgende: Solange man (wie die Autoren dieses
Buches) anerkennt, dass ein Staat einen bewaffneten Konflikt unter gewissen
Umständen (gemäß den strengen Kriterien des gegenwärtigen Völkerrechts)
gerechtfertigterweise austragen kann, lassen sich Einwände gegen mögliches
Enhancement zu militärischen Zwecken jedenfalls nicht schon durch den
bloßen Hinweis darauf begründen, dass es hier um militärische Zwecke geht.
Eine ganz andere Frage ist es, ob das Risiko des Missbrauchs solcher Techni-
ken in bewaffneten Konflikten oder zu völkerrechtswidrigen kriegerischen
Zwecken nicht zu hoch ist, als dass sich die Mitwirkung von Wissenschaft-
lern an militärischen Forschungsvorhaben rechtfertigen ließe. Aber jeder
Versuch einer Antwort auf diese Fragen würde die Grenzen dieser Untersu-
chung sprengen. Daher wollen wir es bei einer allgemeinen Mahnung zu
dringender Vorsicht bei jeglichem Einsatz von Wissenschaft zur Etablierung
von Techniken belassen, die der Tötung von Menschen dienen (oder die
Tötung von Menschen in Kauf nehmen). Als letzte hier einschlägige Frage
erwähnen wir die Besorgnis, die Verwendung solcher Techniken könnte dazu
führen, dass auf Soldaten (bzw. auf Personen, die Soldaten werden möchten)
offen oder versteckt Druck ausgeübt werde, in ein Enhancement einzuwilli-
gen. Ein solcher Druck könnte eine Beschneidung ihres Rechts auf persönli-
che Selbstbestimmung oder sogar ein politisches Unrecht darstellen; daher
werden wir uns dieses Themas (wenn auch in etwas allgemeinerer Form) in
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den Abschnitten zu Authentizität (3.3.2) und politischer Gerechtigkeit
(3.4.2) annehmen.

Zum Umgang mit möglichen Nebenwirkungen von Enhancements

Anders als therapeutische Maßnahmen sind Eingriffe, die auf ein mentales
Enhancement abzielen, nicht Gegenstand einer moralischen prima facie-
Verpflichtung von Ärzten (beziehungsweise des Gesundheitssystems); sie
können allenfalls als moralisch zulässig gelten. Aus diesem Grund gewinnen
nachteilige Nebenwirkungen bei reinen Enhancements generell größeres
Gewicht für den Abwägungsprozess, der im Zentrum jeder Risikobewertung
steht. Daher mag ein und dasselbe negative Ergebnis als mögliche Nebenwir-
kung einer Behandlung akzeptabel, im Fall eines Enhancements jedoch
unannehmbar sein.

Bei der Beurteilung der Risiken von Enhancements nimmt nicht nur die
Bedeutung möglicher Nebenwirkungen zu; auch der Bereich der für die
Bewertung relevanten Nebenwirkungen selbst erweitert sich erheblich. Auf
Seiten des ausführenden Mediziners ergibt sich daraus eine doppelte Aus-
weitung seiner Informationspflichten: Erstens muss er sich über mögliche
psychische Besonderheiten seiner Klienten gründlicher informieren, als dies
im Fall therapeutischer Maßnahmen geboten wäre. Zweitens muss er seine
Klienten umfassender über mögliche unerwünschte Nebenwirkungen in
Kenntnis setzen, selbst wenn diese sehr subtil und entlegen erscheinen. Diese
Maximen weichen natürlich nicht von den geläufigen Prinzipien der Medi-
zinethik und des Medizinrechts ab; dennoch verdienen es die Besonderhei-
ten, die sich bei ihrer Anwendung auf Fälle mentalen Enhancements erge-
ben, hervorgehoben zu werden.

Als Schlussfolgerung dieser Diskussion halten wir fest:

➔ Die bloße Tatsache, dass mentales Enhancement für Individuen, die sich
ihm unterziehen, mit physischen oder psychischen Risiken verbunden
sein kann, rechtfertigt es unseres Erachtens nicht, solche Maßnahmen
prinzipiell ethisch zu verwerfen oder gar rechtlich zu verbieten. Im Ver-
gleich zu therapeutischen Interventionen muss jedoch unterstrichen wer-
den, dass bei Fällen reinen Enhancements drohende negative Nebenwir-
kungen gegenüber den beabsichtigten positiven Wirkungen schwerer
wiegen. Ärzte, die zu bloßen Zwecken des Enhancements Eingriffe durch-
führen, unterstehen gegenüber ihren Klienten erweiterten Informations-
pflichten. Konsequenterweise sind sie auch verpflichtet, sich selbst in ent-
sprechend umfangreicherem Maße zu informieren.

Aus verfassungsrechtlichen Gründen ist es in liberalen, demokratischen
Gesellschaften nicht zulässig, das Recht paternalistisch zur öffentlichen Kon-
trolle individueller Präferenzen und selbstbezogener Handlungen autono-
mer Bürger zu instrumentalisieren. Dasselbe gilt, wenn auch nur in einge-
schränktem Umfang, für säkulare Konzeptionen der Ethik, zu denen die
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Autoren dieser Studie sich im Großen und Ganzen und trotz Meinungsver-
schiedenheiten in einzelnen Aspekten bekennen. Eine religiöse Ethik mag zu
anderen Schlussfolgerungen gelangen. Wir betonen ausdrücklich unseren
Respekt für solche Positionen. Allerdings möchten wir auch hervorheben,
dass sie in säkularen Gesellschaften, die wegen der Vielfalt der in ihnen vor-
handenen ethischen Konzeptionen im Wesentlichen nur rechtsförmig zu
steuern sind, keine allgemeine Verbindlichkeit mehr beanspruchen können.
A fortiori gilt, dass genuin religiösen Auffassungen keine prägende Rolle bei
der Ausgestaltung der Rechtsordnung zukommen darf.

3.2 Hilfe leisten („Wohltun“): Die Grenzen
zwischenmenschlicher Wohltätigkeit

3.2.1 Behandlung und Prävention

Das Prinzip der Hilfeleistung statuiert eine positive Verpflichtung, dem
Wohlergehen anderer zu dienen. Ob die Moral generell und von jedermann
verlangen kann, anderen nicht nur keinen Schaden zuzufügen, sondern
ihnen auch Gutes zu tun (von speziellen Situationen und Beziehungen abge-
sehen, in denen fraglos jedermann zu derartigem Tun verpflichtet ist), darü-
ber lässt sich lange streiten. Im Gesundheitswesen Tätige unterstehen jedoch
ganz offensichtlich einer solchen Verpflichtung. Sie handeln als Funktions-
träger eines Systems, dessen Bereitstellung als Ganzes ebenso zu den funda-
mentalen positiven Pflichten moderner Staaten gehört wie die rechtliche
Sicherung des Zugangs zu diesem System für alle Bürger. Dabei ist es ersicht-
lich notwendig, die Hilfeleistungspflicht sowohl des einzelnen Mediziners als
auch des gesamten öffentlichen Gesundheitswesens zu begrenzen. Innerhalb
dieser Grenzen umfasst das generelle Prinzip der Hilfeleistung die zugelasse-
nen Therapien mittels neuartiger Eingriffe in das Gehirn ganz genauso wie
alle anderen Methoden zur Behandlung menschlicher Krankheiten. Ist eine
Intervention ins Gehirn – egal welcher Art und welchen Umfangs – als legi-
time (nicht-schädigende) Behandlungsmethode anerkannt, steht sie dem-
nach im Einklang mit den gängigen Kriterien zur Abwägung beabsichtigter
Primäreffekte gegenüber absehbaren negativen Nebenwirkungen, so ist sie
per definitionem hilfreich. (Ob die voranschreitende Ausweitung des
Bereichs medizinischer Behandlungsoptionen neue und striktere Rationie-
rungsvorschriften für neu entwickelte Methoden erfordert, ist eine andere
Frage, die besser im Abschnitt zur „Gerechtigkeit“ aufgehoben ist als im vor-
liegenden Abschnitt zum Prinzip der Hilfeleistung.)

3.2.2 Verantwortlichkeit und Haftung für Enhancement

➔ Ein Enhancement gesunder Menschen gehört nicht zum genuinen Aufga-
benbereich der Beschäftigten im Gesundheitswesen, deren Aufgabe viel-
mehr die Behandlung und vorbeugende Verhinderung von Krankheiten
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ist. Ausschließlich auf Enhancement abzielende Eingriffe in das Gehirn
unterliegen deshalb nicht der prinzipiellen Hilfeleistungspflicht der
Medizin. Dass es schwer entscheidbare Grenzfälle gibt, bleibt davon
unberührt.

Wie bereits dargelegt, sollten reine Enhancement-Maßnahmen aus dem
Leistungskatalog der Medizin als eines öffentlichen und öffentlich finanzier-
ten Systems ausgeschlossen werden. Dies impliziert auch, dass sie nicht in
den Bereich der individuellen ärztlichen Pflicht zur Hilfe fallen. Ärzte sind
durch keine – nicht einmal durch eine prima facie – Pflicht zur Durchfüh-
rung von Enhancement-Maßnahmen angehalten. Dies gilt für mentale nicht
anders als für rein physische („kosmetische“) Enhancements.

Soweit jedoch die Nebenwirkungen einer medizintechnischen Maß-
nahme des Enhancements, die von einer zurechnungsfähigen Person an
sich selbst oder aber von einem (medizinischen oder nicht-medizinischen)
Akteur an einer wirksam einwilligenden Person vorgenommen werden,
selbst Krankheitswert besitzen (z.B. den einer Sucht), werden sie zum legi-
timen Gegenstand der Behandlung durch spezialisiertes Personal des
Gesundheitswesens. Diese Behandlungen selbst fallen eindeutig unter das
Prinzip der gebotenen Hilfeleistung. Da dies für ihre Ursache jedoch nicht
gilt, stellt sich die Frage, ob und inwieweit die finanziellen Kosten zur
Behandlung dieser Nebenwirkungen von Krankenversicherungssystemen
abgedeckt werden sollen, die auf einer zwangsrechtlichen Solidarpflicht
gründen, sei diese klassisch sozialversicherungsrechtlicher oder steuer-
rechtlicher Provenienz. Eine generelle und normativ zwingende Antwort
auf diese Frage gibt es nicht. Wenn die finanziellen Mittel eines nationalen
Systems der Gesundheitsfürsorge die Übernahme der Kosten für Behand-
lungen solcher durch Enhancement verursachter Krankheiten erlauben,
mögen sie durchaus in diesem System integriert werden. Doch weder das
Prinzip der Hilfeleistung noch das der Gerechtigkeit fordert eine solche
Integration. Insofern unterliegt es einem weitreichenden Ermessensspiel-
raum der jeweiligen nationalen Gesetzgebung, ob sie die Übernahme sol-
cher Kosten dem Individuum aufbürden will, das sich einer Maßnahme
des Enhancements unterzogen und das Risiko einer Folgeerkrankung
bewusst auf sich genommen hat. Um Missverständnisse zu vermeiden,
möchten wir hervorheben, dass dieser Ermessensspielraum sich nur auf
die Kosten, nicht aber auf die Behandlung selbst bezieht. Deren Einbezie-
hung in ein wohlgeordnetes Gesundheitswesen wird vielmehr vom Prinzip
der gebotenen Hilfeleistung gefordert. Daraus folgt, dass Personen, die die
Behandlungskosten von Krankheiten nicht bezahlen können, welche in der
Folge eines Enhancement-Eingriffs in ihr Gehirn entstanden sind, gleich-
wohl behandelt werden müssen; die anfallenden Kosten sind dann vom
Sozialversicherungssystem entsprechend seiner jeweiligen rechtlichen Aus-
gestaltung zu tragen.
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3.2.3 Öffentliche Forschungsfinanzierung

Staaten unterstehen einer positiven prima facie-Verpflichtung zur Förderung
von Forschungsvorhaben im Dienste des medizinischen Fortschritts. Diese
Pflicht unterliegt selbstverständlich einer Vielzahl von Beschränkungen, für
deren konkrete Handhabung ein weitreichendes staatliches Ermessen
besteht. Dieses allgemeine Prinzip der medizinischen Ethik gilt, mutatis
mutandis, auch für die Erforschung von neuen Methoden zur Intervention
am Gehirn, solange es dabei um neue Möglichkeiten der Behandlung und
der Prävention geht. Auch wenn diese Art von Forschung im Prinzip keine
speziellen normativen Probleme aufwirft, drängt sich die Frage auf, ob der
Umfang der öffentlichen Fördermittel dem tatsächlichen klinischen Bedarf
in diesem Bereich gerecht wird.

Um die Berechtigung dieser Frage einzusehen, muss man sich die weitrei-
chenden Konsequenzen vergegenwärtigen, die Krankheiten und Verletzun-
gen des Gehirns, psychiatrische Störungen wie Depression und Schizophre-
nie, die Begleiterscheinungen des Alterns sowie stressbezogene Erkrankun-
gen für das Funktionieren von Menschen in der Gesellschaft haben. Im Jahr
2004 litten allein in der EU 127 Millionen Menschen an Hirnerkrankungen,
entsprechend 27% der Gesamtbevölkerung. Ein erheblicher Anteil der
gegenwärtigen Gesundheitsausgaben entfällt auf die Behandlung von Hirn-
störungen. Für 2004 wurden diese Kosten auf 386 Milliarden Euro geschätzt,
wobei dieser Betrag nur die finanziellen Aufwendungen für die medizinische
Versorgung erfasst, während die indirekten sozialen Kosten unberücksichtigt
bleiben. Auf Erkrankungen des Gehirns (neurologische, neurochirurgisch
behandelbare, psychiatrische und vaskuläre) entfällt ein geschätzter Anteil
von 35% der Gesamtausgaben für alle Krankheiten in Europa, und damit ein
größerer Anteil als auf Krebs oder Herzversagen. Diese Zahlen314 werden im
Gefolge der wachsenden Lebenserwartung wahrscheinlich weiter ansteigen:
„Der Körper überlebt das Gehirn.“ Verbesserungen der klinischen Metho-
den bei der Behandlung von Erkrankungen des Gehirns setzen Grundlagen-
forschung in angemessenem Umfang voraus. Mit dem wachsenden Ver-
ständnis des Gehirns vermehren sich auch die Möglichkeiten zur Interven-
tion. Jeder Durchbruch im Bereich der Neurowissenschaft wurde durch die
enge Zusammenarbeit von Grundlagenforschung und klinischer Forschung
ermöglicht. Für keine der neuen Techniken zur Intervention am Gehirn
wurde bislang der mögliche therapeutische Nutzen zur Behandlung der
genannten Hirnstörungen voll ausgeschöpft.

Trotz der oben bezifferten Lasten für Individuum und Gesellschaft wird
nur ein Bruchteil der Gesamtausgaben für Erkrankungen des Gehirns in
neurowissenschaftliche Forschung investiert. Auf europäischer Ebene hat
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das ausgelaufene fünfte Rahmenforschungsprogramm nur einen Anteil von
0.01% der geschätzten medizinischen Kosten für Hirnstörungen in Europa
für die Erforschung dieser Erkrankungen zur Verfügung gestellt. Sofern
nicht ausreichende Energie und finanzielle Mittel für die Hirnforschung ver-
ausgabt werden, könnte die Gesellschaft bald allen Grund dazu haben, Poli-
tik und Wissenschaft anzuklagen, weil sie keinen angemessenen Beitrag zur
Besserung der Lage geleistet haben.

Die normative Situation ist vollkommen anders, wenn es um Forschungs-
vorhaben geht, die ausschließlich auf die Entwicklung von Interventionen
am Gehirn für reine Enhancement-Zwecke abzielen. Man mag wohl daran
zweifeln, dass derartige (d.h. nur für Enhancement einschlägige) Forschung
überhaupt möglich ist oder vernünftigerweise in Erwägung gezogen werden
kann. Aber wie dem auch sei – sollte eine solche Forschung möglich sein
oder werden, so fällt sie jedenfalls nicht in den normativen Anwendungsbe-
reich des Prinzips der gebotenen Hilfe. Daher fordern wir:

➔ Forschung, die ausschließlich auf die Entwicklung von Mitteln für men-
tales Enhancement durch Intervention am Gehirn gerichtet ist, sollte
nicht mit öffentlichen Mitteln gefördert werden, die für das soziale Sys-
tem der Gesundheitsfürsorge bestimmt sind. Ebensowenig sollte die
praktische Anwendung der Produkte dieser Forschung zur Realisierung
mentalen Enhancements durch das Gesundheitssystem finanziell geför-
dert werden.

Dieses Prinzip betrifft jedoch nicht die Grundlagenforschung zu den
Bedingungen der Wirksamkeit von Verfahren des Enhancements oder zu
deren pathogenen Eigenschaften. Eine plausible Analogie aus dem Bereich
des rein körperlichen Enhancements bietet sich hier zur Erläuterung an:
Forschung, die auf neue Dopingmethoden im Sport ausgerichtet ist, ver-
dient gewiss keine öffentliche Förderung, wohl aber die Grundlagenfor-
schung zu den funktionellen und krankheitsverursachenden Mechanismen
solchen Dopings. Selbstverständlich legt nichts von dem hier Gesagten ein
moralisches Verdikt, geschweige denn ein gesetzliches Verbot solcher For-
schung nahe. Ihre Durchführung sollte jedoch vollständig privater Initiative
und Finanzierung überlassen bleiben.

3.3 Autonomie: Probleme der informierten Einwilligung und
von Zwang

Bekanntlich ist Autonomie ein komplexer und facettenreicher Begriff. Wir
unterscheiden grob Autonomie als Souveränität, d.h. Selbstbestimmung,
von Autonomie als Authentizität, etwa im Sinne eines Im-Einklang-Stehens
mit der eigenen individuellen Natur. In dieses grundlegende Schema fügen
wir weitere begriffliche Unterscheidungen ein. Anschließend analysieren wir
die zugehörigen Probleme erstens aus rechtlicher Perspektive, die aus-
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schließlich für den Bereich der „Autonomie als Souveränität“ einschlägig ist,
und zweitens aus der Perspektive der Ethik, die sowohl Aspekte der Souverä-
nität als auch der Authentizität umfasst. Es sollte beachtet werden, dass die
letztgenannten Probleme nur im Zusammenhang mit (beabsichtigten)
Enhancements auftreten. Denn was auch immer gerechtfertigterweise unter
Therapie oder Prävention subsumierbar ist, kann jedenfalls schwerlich in
den Verdacht geraten, auf „nicht-authentischen“ Entscheidungen zu basie-
ren. Bei manchen Formen von Enhancement mag sich dies dagegen durch-
aus anders verhalten.

3.3.1 Behandlung, Prävention und Forschung

Das Ziel, Krankheiten durch therapeutische oder präventive Interventionen
am Gehirn zu bekämpfen, erzeugt mit Bezug auf die Bedingungen von Auto-
nomie noch keine spezifischen normativen Probleme. Jedoch kommt einigen
der üblichen Prinzipien, die medizinische Eingriffe generell regeln, im Hin-
blick auf therapeutische Eingriffe in das Gehirn eine besondere Bedeutung zu.

Die schwere Fassbarkeit psychischer Schäden als Hindernis für eine
aufgeklärte Einwilligung

Die Achtung vor der Autonomie eines Patienten (bzw. einer Versuchsperson)
verlangt, dass im Voraus seine aufgeklärte Einwilligung eingeholt wird. Auf
Seiten des Patienten ist für die Ausübung seiner Autonomie eine ausrei-
chende Kenntnis der Art, der Methode, des Nutzens sowie möglicher Neben-
wirkungen einer geplanten medizinischen Intervention nicht nur in norma-
tiver, sondern auch in begrifflicher Hinsicht notwendig. Der Akt der Einwil-
ligung lässt sich als Ausdruck der Selbstbestimmung einer Person nur
insofern werten, als diese weiß, wozu sie ihre Einwilligung erteilt. Daher hat
das Gebot, einem Patienten dieses Wissen zu vermitteln, indem man ihn mit
allen verfügbaren Informationen versorgt, welche für seine Entscheidungs-
findung relevant sein können, die gleiche zwingende, Autonomie schützende
Verbindlichkeit wie die Pflicht des Arztes, kurative Interventionen ohne Ein-
willigung gänzlich zu unterlassen. Weder für die Zwangsbehandlung eines
zurechnungsfähigen Patienten noch für ein Erschleichen seiner Einwilligung
durch Zurückhalten wichtiger Informationen gibt es eine Rechtfertigung.
Dies gilt selbst dann, wenn der Patient ohne Behandlung einem hohen Mor-
talitätsrisiko ausgesetzt ist. Wir betonen, dass die besonderen Merkmale von
Eingriffen in das Gehirn keinen Grund bieten, von diesem wohlbegründeten
Prinzip des Medizinrechts und der Medizinethik abzuweichen.

Eine Eigenheit möglicher Auswirkungen solcher Eingriffe liegt darin, dass
sie manchmal in ihrer Tragweite und Bedeutung nur schwer greifbar sind.
Das mag selbst für den behandelnden Arzt gelten, und gilt sicher in gestei-
gertem Maße für Patienten. Beispielsweise zeigt unsere Studie, dass es nicht
immer offensichtlich ist, was das Auftreten eines Wechsels personaler Identi-
tät bedeutet. Wenn eine bestimmte Art von Intervention ins Gehirn mit dem
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Risiko eines Wechsels der Identität verbunden ist, kann es schwierig zu ver-
mitteln sein, dass diese Nebenwirkung in bestimmtem Sinn von endgültiger
Natur ist. Dieses Problem mag noch durch die Tatsache erschwert werden,
dass Patienten mit einem ernsthaften medizinischen Befund bereit sind,
nach jedem Strohhalm zu greifen, der Erleichterung verspricht. Um den
Schweregrad solcher Schäden hervorzuheben, könnte es hilfreich sein, die in
Kapitel 5 eingeführte Metapher des „psychischen Todes“ aufzugreifen. Aller-
dings kann dieser Ausdruck durchaus auch im Sinne einer irreführenden
Übertreibung missverstanden werden. In unserer Besprechung dieser Pro-
blematik weisen wir darauf hin, dass selbst schwere dissoziative Störungen,
die die klarste Manifestation eines Wechsels personaler Identität darstellen,
anders als der Tod überwunden werden können. Auf der anderen Seite gibt
es keine Garantie für eine derartige Genesung. In dieser Hinsicht könnte der
Vergleich zu Zuständen des Komas dazu geeignet sein, dem Patienten nach-
drücklich zu verdeutlichen, dass in einem wichtigen Sinn sein persönliches
Selbst, das primär konstituiert wird durch sein gegenwärtiges subjektives
Bewusstsein, nach einem Eingriff im Falle eines möglicherweise als Neben-
wirkung auftretenden dissoziativen Zustands so lange nicht mehr vorhan-
den wäre als dieser Zustand andauert – möglicherweise also für immer.

Obwohl bloße Persönlichkeitsveränderungen einen weniger drastischen
Typ psychischen Schadens darstellen, besteht die Gefahr, dass sie ebenfalls als
mögliche Nebenwirkungen unterschätzt werden. Bezüglich dieser Neben-
wirkungen ist von entscheidender Bedeutung, dass ihre potentiellen Erschei-
nungsformen so detailliert wie möglich beschrieben werden, um Personen
im Prozess der Abwägung des Für und Wider einer bestimmten Intervention
zu unterstützen. Allerdings ist dabei ebenso wichtig, die prinzipiellen Gren-
zen der Prognostizierbarkeit von Persönlichkeitsveränderungen zu vermit-
teln, die sich daraus ergeben, dass jede Veränderung des narrativ strukturier-
ten Ganzen eines Selbstverständnisses eine Kette unabsehbarer Folgen nach
sich ziehen kann.

Das Ausüben von Autonomie unter äußerem Zwang

Zweifel an der Möglichkeit einer wahrhaft autonomen Einwilligung können
aufkommen, wenn es um die Durchführung eines therapeutischen Eingriffs
am Gehirn einer (ansonsten zurechnungsfähigen) Person geht, die sich gegen-
wärtig in Gefängnishaft befindet oder einer anderen rechtmäßigen Form des
Gewahrsams unterliegt. Zur genaueren Erläuterung: Situationen, in denen es
um die Behandlung (durch Intervention am Gehirn) einer im Verlaufe einer
Haftstrafe ausbrechenden Krankheit geht, stellen hier keine besonderen Pro-
bleme dar. Das schon erwähnte Verbot von Zwangsbehandlungen zurech-
nungsfähiger Personen trifft auf Strafgefangene ebenso wie auf alle anderen
zu. Problematisch sind jedoch Situationen wie die folgende: Ein Gefangener
hat (1) die volle Dauer seiner gesetzlichen Haftstrafe verbüßt, muss aber (2) in
Haft, nämlich in Sicherheitsverwahrung, verbleiben, weil er (3) eine gravie-
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rende Form soziopathischer Störung aufweist, die ihn (unbehandelt) zu einer
dauerhaften Gefahr für seine Mitbürger macht, die jedoch (4) durch eine neue
Methode der Intervention ins Gehirn behandelt werden könnte. (Wir sind uns
völlig darüber im Klaren, dass die Projektion derartiger medizinischer Mög-
lichkeiten gegenwärtig noch von einem Hauch von Science Fiction umgeben
ist; dies könnte sich jedoch in nicht allzu ferner Zukunft ändern.) Die resultie-
rende normative Frage ist nun: Lässt die Wahlmöglichkeit, vor die man einen
solchen Soziopathen stellen könnte, sich nämlich entweder dem besagten Ein-
griff zu unterziehen oder auf unbestimmte Zeit in Sicherheitsverwahrung zu
verbleiben, genügend Spielraum für eine autonome und damit rechtswirk-
same Einwilligung in einen solchen Eingriff?

Die Antwort lautet „Ja“. Die Autonomie und damit auch die Wirksamkeit
einer gegebenen Einwilligung entfällt nicht allein schon wegen der Höhe des
Drucks, unter dem sie gegeben wird. Wenn etwa dieser Druck nicht von
anderen Personen ausgeübt oder kontrolliert wird, sondern natürlichen
Ursprungs ist, dann mag er beliebig groß sein, groß genug sogar, jeder ver-
nünftigen Person eine Entscheidung mit annähernd hundertprozentiger
Sicherheit aufzuzwingen, ohne doch deshalb die Autonomie dieser Entschei-
dung auch nur im Mindesten zu berühren. Beispielhaft: Wenn ein Patient mit
Nierenkrebs vor die Alternative gestellt ist, entweder in die operative Entfer-
nung der betroffenen Niere einzuwilligen oder binnen weniger Monate zu
sterben, so wird er sich höchstwahrscheinlich für den Eingriff entscheiden.
Seine Einwilligung zur Operation ist zweifellos autonom (und damit wirk-
sam), auch wenn er das übermächtige Empfinden haben mag, keine Wahl zu
haben. Im Gegensatz dazu wäre die Einwilligung einer Person, die unter
Morddrohungen genötigt wird, der Entnahme einer ihrer Nieren zu Trans-
plantationszwecken zuzustimmen, nicht autonom und daher unwirksam.
Projiziert man diese grundsätzlichen Überlegungen auf das Problem des Psy-
chopathen in Haft, so ist zunächst zu bedenken, dass der Druck, der auf eine
Person von anderen ausgeübt wird, die dazu von Rechts wegen ermächtigt
oder sogar verpflichtet sind, als ein Druck angesehen werden sollte, der von
den Rechtsnormen selbst ausgeht. Für die Autonomie der Rechtsunterworfe-
nen liegt der Zwang der geltenden Rechtsordnung (als eines Teils der sozialen
Umwelt) auf der gleichen Ebene des äußerlich Vorgegebenen wie die Macht,
die von der kausalgesetzlichen Ordnung der natürlichen Umwelt ausgeht.315

Daher sind Entscheidungen, die Personen unter der Zwangsgewalt rechtlicher
Normen treffen, nicht weniger autonom als Entscheidungen, die unter dem
Einfluss der zwingenden Kraft natürlicher Gegebenheiten gefällt werden.
Dabei macht es keinen Unterschied, ob der Zwang auf der unmittelbar selbst-
vollstreckenden Wirkung dieser Normen auf das Subjekt der Entscheidung
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beruht, oder von Mittelsleuten ausgeübt wird, die im Rahmen ihrer rechtli-
chen Kompetenzen handeln. Demnach bleibt festzuhalten:

Sollte jemals ein Verfahren der Intervention am Gehirn entwickelt wer-
den, mit dem sich schwere Psychopathie mit einem vernünftigen Verhältnis
von Nutzen und Risiken behandeln ließe, dann spräche nichts dagegen, Per-
sonen in Sicherheitsverwahrung die Behandlung mit diesem Interventions-
verfahren anzubieten. Dies gilt insbesondere für den Fall, dass dies für den
Betroffenen die einzige Alternative dazu darstellt, für unbestimmte Zeit in
Gewahrsam zu verbleiben. Der schiere Druck, dem der Häftling in dieser
Wahlsituation ausgesetzt ist, verletzt weder seine Autonomie, noch beraubt
er seine Entscheidung ihrer rechtlichen Gültigkeit. Wir sind der Meinung,
dass der Staat unter solchen Umständen nicht nur berechtigt, sondern sogar
dazu verpflichtet wäre, ein solches Angebot zu unterbreiten.

3.3.2 Enhancement und die Grenzen der Autonomie

Enhancement als möglicher „Verstoß gegen die guten Sitten“

Beim Abwägen von Fragen der Autonomie bezüglich Maßnahmen des
Enhancements müssen wiederum rechtliche von rein ethischen Überlegun-
gen getrennt werden. Was das Recht anbelangt, so verweisen wir auf unsere
obigen Bemerkungen zu den Grenzen der Rechtfertigbarkeit des Zufügens
körperlichen Schadens unter Einwilligung der jeweils betroffenen zurech-
nungsfähigen Personen. Wir haben die relevante Schwelle unter exemplari-
scher Anleihe bei der Formulierung des § 228 des deutschen Strafgesetz-
buchs bestimmt: „Wer eine Körperverletzung mit Einwilligung der verletz-
ten Person vornimmt, handelt nur dann rechtswidrig, wenn die Tat trotz der
Einwilligung gegen die guten Sitten verstößt.“ Der Beschränkung dessen,
was ein Arzt zu tun berechtigt ist, muss auf Seiten des Patienten ersichtlich
eine Einschränkung der Freiheit des Verfügens über die eigene körperliche
Unversehrtheit entsprechen. Diese Verfügungsbeschränkung bezieht sich auf
die Möglichkeit, zur Vornahme medizinisch-technischer Eingriffe am eige-
nen Körper andere Personen wirksam zu ermächtigen. In solchen Zwei-Par-
teien-Fällen darf der Arzt keine Interventionen durchführen, in die der
Patient wegen ihres Verstoßes „gegen die guten Sitten“ nicht wirksam einwil-
ligen kann. Dabei liegt die Schwelle für einen solchen Verstoß in Fällen rei-
nen Enhancements gewiss deutlich niedriger als bei therapeutischen Maß-
nahmen.316 Jedoch bedeutet die bloße Tatsache, dass ein zu reinen Zwecken
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des Enhancements vorgenommener Eingriff ins Gehirn absehbar signifi-
kante Veränderungen der psychischen Eigenschaften einer Person nach sich
ziehen kann, noch nicht, dass mit einem solchen Eingriff ipso facto jene
Schwelle überschritten wird. Daher ist auch die wirksame Einwilligung zu
einem solchen Eingriff keineswegs schon per se ausgeschlossen.

➔ Wenn eine Intervention anstatt therapeutischen nur Zielen des Enhance-
ments dient, dann stellt dies allein noch keinen „groben Sittenverstoß“ im
erläuterten Sinn dar. Zugunsten der Zulässigkeit einer Intervention zum
Zweck des individuellen Enhancements fällt die individuelle Freiheit
(Autonomie als Selbstbestimmung) der Person, die ein solches Enhance-
ment wünscht, gravierend (wenn auch nicht allein entscheidend) ins
Gewicht.

Dennoch kann das Gesetz der Freiheit zur Selbstverfügung legitime
Grenzen setzen. Und es tut dies (1) im Hinblick auf körperliche Folgen,
sofern diese schweren, unverhältnismäßigen und unwiderruflichen Schaden
bedeuteten, und (2) im Hinblick auf psychische Folgen, sollten diese ihrer
Art nach selbst als vergleichsweise schädlich gelten können oder wenn sie
offensichtlich nur um zukünftiger betrügerischer Zwecke willen erwünscht
sind.

Es muss betont werden, dass die normativen Probleme, die mit den psy-
chischen Wirkungen von Eingriffen ins Gehirn zum Zwecke des Enhance-
ments zusammenhängen, bislang nur ansatzweise zum Gegenstand rechts-
wissenschaftlicher Diskussion gemacht worden sind. Wo genau die Grenze
gezogen werden sollte, die sich aus dem Kriterium der Sittenwidrigkeit ablei-
ten lässt, ist alles andere als klar. Hier besteht noch erheblicher Diskussions-
bedarf. Wovor wir gegenwärtig warnen möchten, ist der mögliche Miss-
brauch einer anerkannten Rechtsfigur (der Formel des „Verstoßes gegen die
guten Sitten“), die zur Anwendung in anderen Zusammenhängen entwickelt
wurde, zum Zwecke eines voreiligen und möglicherweise ideologischen
Kampfes gegen „künstliche“ Methoden der menschlichen Selbstentwicklung. 

Gewiss, auf der abstrakt-semantischen Ebene jener Rechtsfigur sind die
beiden oben erwähnten Grenzen der Autonomie in Zwei-Parteien-Fällen
weitgehend unbestritten; und für Interventionen, die auf mentales Enhance-
ment abzielen, gilt dies ohne jede Abstriche. Andererseits fällt es jedoch nicht
leicht, diese abstrakte Figur durch halbwegs realistische Beispielfälle für
unseren Zusammenhang zu illustrieren. Wir glauben, dass dies Gesetzgeber
und Gerichte zur Vorsicht gegenüber übereilten rechtlichen Verdikten anhal-
ten sollte. Denn solche Verbote haben stets ihren gesellschaftlichen Preis –
und sei es „nur“ der einer Einbuße an persönlicher Freiheit. Es mag andere
und bessere Gründe und Wege für das Recht geben, die möglicherweise
unerwünschte Entwicklung von Verfahren des mentalen Enhancements zu
verhindern, als die bequeme Abkürzung über das Prinzip des „groben Sitten-
verstoßes“ zu nehmen.
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Enhancement von Kindern: Der Umfang der elterlichen Entscheidungsgewalt

Ein ganz anderes Thema sind Enhancement-Interventionen am Gehirn, die
an Kindern mit „stellvertretender Einwilligung“ der Eltern vorgenommen
werden. Hinsichtlich therapeutischer Maßnahmen scheinen sich bei Kin-
dern keine besonderen normativen Probleme für Eingriffe ins Gehirn zu
ergeben, die nicht auch für andere medizinische Interventionen einschlägig
wären. Aber reine Enhancements stellen in der Tat eine spezifische Proble-
matik dar. Um diese zu erhellen, heben wir eine oft übersehene Einsicht her-
vor, der in solchen Fällen besondere Bedeutung zukommt: „Stellvertretende
Einwilligung“ darf nicht missverstanden werden als stellvertretende Aus-
übung der Autonomie des Kindes (oder einer anderen unmündigen Person)
durch den Berechtigten. Der Begriff „Autonomie“ schließt eine solche Mög-
lichkeit gerade aus. Was auch immer Autonomie noch sein mag, schon
begrifflich bezeichnet sie ein Vermögen, das nicht vertretungsweise für einen
anderen ausgeübt werden kann. Vielmehr umfasst das Elternrecht zur Ertei-
lung oder Verweigerung „stellvertretender Einwilligungen“ für ihre Kinder
zwei Funktionen, die beide nichts mit der Autonomie der Kinder zu tun
haben: Erstens sollen Eltern die Möglichkeit haben, Kontrolle darüber auszu-
üben, wie mit ihrem Kind verfahren wird – eine Kontrolle, die sie aus-
schließlich zum Wohl des Kindes ausüben dürfen. Und zweitens verwirkli-
chen sie damit ihr genuines Elternrecht auf weitgehende Bestimmung der
Formen und Wege des Aufwachsens ihres Kindes – freilich erneut nur inner-
halb bestimmter Grenzen, die durch die Rechte und das Wohl des Kindes
gezogen werden.

Was Eingriffe in das Gehirn zum Zweck des mentalen Enhancements
anbelangt, so hat dieser Doppelaspekt der elterlichen Autorität eine zweifa-
che (und leicht paradox anmutende) Folge. Hinsichtlich der Frage, welche
Art von „Geist“ oder Charakter zu besitzen im wohlverstandenen Interesse
eines Menschen liegt (seinem Wohlergehen am ehesten dienlich ist), gibt es
keinen objektiv begründbaren Maßstab. Daher gewährt das Recht Eltern aus
gutem Grund einen umfangreichen Ermessensspielraum bei der Beeinflus-
sung und Lenkung der seelischen Entwicklung ihrer Kinder entsprechend
ihrem eigenen (elterlichen) Gutdünken. Zum Zweck der Formung von Cha-
raktereigenschaften und der Ausbildung intellektueller Fähigkeiten ihrer
Kinder haben Eltern somit eine weitreichende rechtliche Befugnis der Ver-
mittlung, ja des Oktrois ihres eigenen Wertesystems an ihre Kinder. Sie dür-
fen die geistige Entwicklung eines Kindes dabei sogar in eine Richtung len-
ken, die vernünftige Menschen als schädlich für das Kind erachten würden.
Dieser rechtliche Ermessensspielraum deckt ohne weiteres auch die Befug-
nis, Entscheidungen zugunsten der Förderung ganz bestimmter psychischer
Merkmale zu treffen, selbst wenn dies die Entwicklung anderer Eigenschaf-
ten behindert, die allgemein als wichtig für das zukünftige Wohlergehen
eines Kindes erachtet werden. Soweit es dagegen um das körperliche Wohl
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ihres Kindes geht, haben Eltern keinerlei Befugnis, aktuell oder potentiell
schädliche Entscheidungen zu treffen. Denn in diesem Bereich gibt es relativ
eindeutige, objektive Standards des Wohlergehens; sie dürfen durch elterli-
che Entscheidungen nicht verletzt werden. Auf der Grundlage geltender
Rechtsprinzipien können physisch-invasive medizinische Maßnahmen an
Kindern durch elterliche Einwilligung nur in dem Maße autorisiert werden,
in dem sie zur Behandlung von Krankheiten erforderlich sind. Eltern kön-
nen beispielsweise nicht wirksam in Eingriffe der kosmetischen Chirurgie an
ihren Kindern einwilligen, um damit ihre eigenen ästhetischen Präferenzen
zu verwirklichen. (Etwas anderes gilt selbstverständlich, wenn solche chirur-
gischen Maßnahmen therapeutischen Charakter haben, z.B. erhebliche kör-
perliche Missbildungen zu beseitigen bestimmt sind.)

➔ Auch wenn Eltern also ein gesetzlich verbrieftes Recht zur Einflussnahme
auf die psychischen Merkmale ihrer Kinder nach Maßgabe ihrer eigenen
Wertvorstellungen (und im Modus traditioneller Erziehungsmaßnah-
men) haben, endet dieses Recht stets dort, wo die körperliche Unversehrt-
heit des Kindes beginnt. Nach allgemeinen Rechtsprinzipien ist damit a
fortiori ausgeschlossen, dass Eltern eine wirksame Einwilligung zu Ein-
griffen in das Gehirn eines Kindes zum bloßen Zwecke des Enhancements
geben könnten.

Zwischen dem weiten Spielraum, mittels traditioneller Erziehungsme-
thoden die psychische Entwicklung sogar in schädliche Richtungen zu len-
ken, und dem Fehlen jeglichen Spielraums zum Herbeiführen etwaiger nütz-
licher Enhancements durch neuartige auf das Gehirn einwirkende Interven-
tionsmethoden, besteht ein offensichtliches Ungleichgewicht. Und ebenso
offensichtlich erzeugt dies eine gewisse normative Spannung. Auch diesem
Problem haben Rechtswissenschaftler und Rechtsphilosophen sich bisher
noch nicht ausreichend zugewandt.

Wir drängen darauf, eine solche Debatte in Wissenschaft und Gesellschaft
zu beginnen. Erforderlich erscheint dies vor allem vor dem Hintergrund der
Tatsache einer sich schnell ausbreitenden Praxis, Kindern durch die Gabe
von Wirkstoffen wie z.B. Methylphenidat (das, wie mittlerweile bekannt ist,
tiefgreifenden Einfluss auf Physiologie und Struktur des Gehirns ausübt) zu
kognitivem Enhancement zu verhelfen. Gemessen an der oben skizzierten
Rechtslage, dürfte diese gegenwärtige Praxis weitgehend illegitim sein. Wir
glauben, dass sie derzeit aus zwei Gründen stillschweigend toleriert wird: (1)
Weil man kollektiv die Augen vor den physischen, sprich neuronalen Effek-
ten solcher Medikamente verschließt, und (2) wegen einer sich weitgehend
unbemerkt ausbreitenden Medikalisierung von Varianten kindlichen Verhal-
tens, die ehedem zwar ebenfalls als unerwünscht, aber doch als (noch) nor-
mal beurteilt wurden. Dieser Prozess einer halbwegs klandestinen Auswei-
tung des Krankheitsbegriffs, und damit zusammenhängend des Begriffs der
Therapie, auf früher als normal erachtete psychische Merkmale von Kindern
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ist in verschiedener Hinsicht problematisch: Begünstigt wird diese Tendenz
durch die konzeptuelle Vagheit des Begriffs „psychische Krankheit“; sie über-
trifft definitorische Unbestimmtheiten in der rein somatischen Sphäre bei
weitem. Handelt es sich bei einem etwas zappeligen Kind um einen „minder-
schweren Fall“ von ADHS, oder bleibt dieses Kind einfach in geringfügigem,
wenngleich unerwünschtem Maße hinter elterlichen Erwartungen zurück,
ohne jedoch damit das Spektrum des Normalen zu verlassen? Zu einem
guten Teil spielt sich die besagte stillschweigende Medikalisierung außerhalb
der normativen Kontrolle durch rechtliche Institutionen ab. Dadurch entste-
hen soziale Risiken, deren die Gesellschaft gewahr werden sollte. Dies soll
keinesfalls bedeuten, dass alle am Gehirn ansetzenden Maßnahmen des
Enhancements von Kindern gesetzlich verboten werden sollten. Es geht viel-
mehr (1) um Klarheit, (2) um Aufrichtigkeit, und (3) um ein vernünftiges
Maß an sozialer Kontrolle über einen Prozess, der sich gegenwärtig allein auf
der Basis unterschiedlicher faktischer Interessen entwickelt und sich dabei
jeder Verpflichtung zur normativen Rechtfertigung entzieht. Gewiss wird es
Möglichkeiten des Enhancements durch Interventionen am Gehirn geben,
die trotz entsprechender Nachfrage seitens der Eltern für deren Kinder nicht
akzeptabel sind. Doch ebenso sicher werden sich andere Methoden etablie-
ren, deren Anwendung sich auf der Basis legitimer elterlicher Sorge um
ihren Nachwuchs rechtfertigen lässt. Die gesamte Thematik bedarf der wei-
teren Klärung durch gesellschaftliche, wissenschaftliche und rechtlich-ethi-
sche Diskussion.

➔ In Anbetracht der vielen möglichen und noch unerforschten Langzeitfol-
gen von Maßnahmen der Einflussnahme auf das Gehirn halten wir
gegenwärtig ein eher strenges Vorsichts-Prinzip für angebracht. Im Ein-
klang mit der aktuellen Gesetzeslage sollten bei Kindern chirurgische
Eingriffe am Gehirn und elektromagnetische Stimulationsverfahren des
Gehirns zu reinen Enhancement-Zwecken verboten bleiben, bis ein
gesellschaftlicher Konsens zu den komplexen einschlägigen normativen
Fragen erreicht ist.

➔ Angesichts der Tendenz einer sich ausbreitenden Medikalisierung sollten
pharmazeutische Interventionen mit möglichen Langzeitwirkungen auf
das Gehirn strikteren Kontrollen unterworfen werden, und zwar nicht
nur in finanzieller Hinsicht, d.h. durch Ablehnung einer Kostenüber-
nahme seitens der Sozialversicherung, sondern auch mittels der Durch-
setzung existierender Rechtsnormen zum Schutz von Kindern.

Die Authentizität betreffende Bedenken

Nach der rechtlichen Klärung wenden wir uns den ethischen Problemen und
damit der zweiten abstrakten Bedeutung von Autonomie zu: der Authentizi-
tät. Hinsichtlich des Enhancements eigener psychischer Merkmale sollten
zwei Fragen unterschieden werden. Die erste betrifft die Motive für solche
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Interventionen, die zweite deren mögliches Ergebnis. Bei der ersten Frage
geht es, grob gesagt, um das Vorliegen hinreichend authentischer Beweg-
gründe, während die zweite problematisiert, ob eine „mental enhancte“ Per-
son noch ein hinreichend authentisches Selbst aufweist, um als wahrhaft
autonom gelten zu können. Beide Fragen setzen gewisse moralische Pflich-
ten autonomer Personen gegenüber sich selbst voraus, anhand derer jeweils
das Hinreichen der Authentizität zu bemessen ist.

Wir behandeln hier nicht das generelle philosophische Problem morali-
scher „Pflichten gegenüber sich selbst“, wie sie von Kant behauptet und seit-
her kontrovers diskutiert worden sind. Zwar erkennen wir die Möglichkeit
der Begründung solcher Pflichten auf der Basis einer säkularen Ethik grund-
sätzlich an. Jedoch können wir dieses Problem hier ohne Bedenken ignorie-
ren. Denn eine moralische Pflicht dazu, das Enhancement (die Verbesse-
rung) der eigenen mentalen Fähigkeiten zu unterlassen, gibt es ganz offen-
sichtlich nicht. Im Gefolge Kants würden viele eher das Gegenteil behaupten,
nämlich die Geltung einer moralischen Pflicht zur Entwicklung der eigenen
natürlichen geistigen Anlagen. Ob man nun bloß die Erlaubnis besitzt oder
sogar dazu verpflichtet ist, sich selbst zu verbessern, beide Möglichkeiten set-
zen die individuelle Freiheit voraus, bestimmte psychische Merkmale zur
Verbesserung auszuwählen, da sich nicht alle im gleichen Maße verbessern
lassen. Im Prinzip erstreckt sich diese Wahlfreiheit auch auf die Mittel und
Wege der Selbstverbesserung. Das bedeutet, dass sich die grundsätzliche
moralische Berechtigung zur Gestaltung des eigenen Geists nicht alleine auf-
grund der Künstlichkeit oder „Unnatürlichkeit“ neuer Methoden zur Inter-
vention am Gehirn in Zweifel ziehen, geschweige denn ganz aufgeben oder
gar durch eine moralische Verpflichtung zum genauen Gegenteil ersetzen
lässt. Zwar könnte, wie wir bereits gesehen haben, die Anwendung von Inter-
ventionsmethoden für mentales Enhancement im Hinblick auf Risiken und
Nebenwirkungen sowie mögliche unlautere Nutzungsabsichten Grund zur
Sorge geben. Und in Zwei-Parteien-Fällen mögen diese Bedenken nicht nur
ein moralisches, sondern auch ein rechtliches Verbot rechtfertigen. Solche
Verbote dienen der Vermeidung von Schädigungen Dritter, die auf dem kol-
lusiven Zusammenspiel zweier einverstandener Vertragspartner beruhen
und auf eine Sittenwidrigkeit im oben beschriebenen Sinne hinauslaufen.
Vorgänge dieser Art verletzen soziale Interessen. Ihr Verbot hat damit aber
ersichtlich nicht die Bewahrung eines „natürlichen“ (Enhancement-freien)
psychischen Status quo zum Ziel.

Ein zweites Bedenken zum Thema Authentizität entstammt der Furcht,
eine massenhafte Anwendung von auf das Gehirn einwirkenden mentalen
Enhancements könnte alle Menschen einem subtilen oder sogar massiven
Druck aussetzen, sich diesen neuen Anforderungen des sozialen Wettbe-
werbs zu unterwerfen. Kollektiver Druck dieser Art gäbe sicher Grund zu
einer ganzen Reihe von Besorgnissen. Entsprechende Entwicklungstenden-
zen sollten beobachtet und im Falle ihres hinreichenden Nachweises mit
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Hilfe politischer und rechtlicher Instrumente korrigiert werden. Ein derarti-
ger sozialer Druck könnte allerdings, so unerwünscht er auch wäre, nicht die
Authentizität bzw. die rechtliche Autonomie individueller Entscheidungen
beeinträchtigen, mit denen ihm nachgegeben würde. Auch von anderen
gesellschaftlichen Entwicklungen wie beispielsweise neuen Modetrends oder
technischen Neuerungen (z.B. Telefon oder Computer) lässt sich ja nicht gut
behaupten, sie minderten die Autonomie ihrer Anhänger bzw. Nutzer, wie-
wohl sie unbestritten großen Einfluss auf diesbezügliche individuelle Ent-
scheidungen ausüben. Gewiss gibt es einen bedeutenden moralischen Unter-
schied zwischen dem sozialen Druck, der jemanden etwa zur Benutzung
eines Computers veranlasst, um in seinen beruflichen Leistungen konkur-
renzfähig zu bleiben, und dem Druck, der jemanden aus demselben Grund
bewegen könnte, ein Enhancement der eigenen mentalen Fähigkeiten durch
einen Eingriff in sein Gehirn anzustreben. Doch dieser Unterschied betrifft
nicht die Autonomie oder Authentizität der Entscheidungen, die unter sol-
chem Druck getroffen werden. Vielmehr betrifft er die Unantastbarkeit der
körperlichen Sphäre, die gegen Eingriffe und externe Zwänge, die zu solchen
Eingriffen drängen mögen, wesentlich intensiver geschützt ist als die Nöti-
gungsfreiheit des eigenen Verhaltens gegen die Zwänge der sozialen Entwick-
lung. (Wir werden auf diesen Punkt sub specie „Gerechtigkeit“ noch einmal
zurückkommen.)

Schließlich sehen wir keinen überzeugenden Grund, daran zu zweifeln,
dass eine Person mit künstlich optimierten Fähigkeiten insofern weiterhin
ein authentisches Selbst hat, als ihre Entscheidungen immer noch im Ein-
klang mit ihrer Natur stehen können. Man mag freilich skeptisch sein, was
den subjektiven Wert eines solchen Enhancements für die betroffene Person
selbst anbelangt. Wie in Kapitel 6 gezeigt, gilt zumindest für manche
menschlichen Fertigkeiten, dass bei der Beurteilung von Ergebnissen die zu
ihrer Realisierung eingesetzten Mittel durchaus eine Rolle spielen. In solchen
Fällen hängt unsere Bewunderung für die Leistungen anderer Menschen
anscheinend in erheblichem Maße von dem persönlichen Aufwand ab, der
mit dem Erwerb der entsprechenden Fertigkeit verbunden war. Die Entwer-
tung von athletischen Leistungen, die nachweislich durch Doping ermög-
licht wurden, spricht diesbezüglich Bände. Das darf als Warnung gegen allzu
flinke und einfache Abkürzungen auf dem Weg zu erstrebten Zielen verstan-
den werden und rechtfertigt gewiss die Mahnung, jeden Rückgriff auf künst-
liches mentales Enhancement genau zu erwägen und im Zweifelsfall davon
Abstand zu nehmen. Die mögliche Entwertung der erzielten Ergebnisse
durch die eingesetzten Mittel kann auf einem Mangel an Authentizität der
Person beruhen, die von diesen Mitteln Gebrauch macht. Doch muss dies
nicht so sein – so wenig wie irgendwelche anderen nutz- oder sinnlosen
(oder gar verschlimmernden) Modifikationen der Persönlichkeit die
Authentizität der betroffenen Person allein schon aufgrund ihrer bloßen
Nutz- oder Sinnlosigkeit kompromittieren müssen. Ein in diesem Punkt

3 Normative Grundlagen 463



abweichendes Urteil, das ein künstliches mentales Enhancement als Verlet-
zung einer Pflicht gegen sich selbst beurteilte, wäre lediglich der Ausdruck
einer abweichenden ethischen Auffassung. Daraus ergäbe sich jedoch – wie
wir hervorheben möchten – keine hinreichende normative Grundlage für
ein rechtliches Verbot. Moderne Verfassungsstaaten sind nicht berechtigt,
ausschließlich moralische Pflichten, selbst wenn sie als solche begründet sind,
in geltendes Recht umzusetzen.

3.4 Gerechtigkeit: Ungleichheit; gerechte Verteilung;
politische Gerechtigkeit

„Gerechtigkeit“ ist ein mindestens ebenso komplexer Begriff wie „Autono-
mie“. Wir unterscheiden, in gängiger Weise, vier Facetten seiner Bedeutung:
distributive, kommutative (ausgleichende), korrigierende und politische
Gerechtigkeit. Nur die erste und die letzte Bedeutung sind von Belang für die
Fragen unserer Untersuchung.

Allgemein gesprochen zielen Theorien distributiver Gerechtigkeit darauf
ab, faire Verteilungsprinzipien für bestimmte Güter und Lasten zu etablie-
ren, die sich aus den Interaktionen von Mitgliedern auf Kooperation beru-
hender Gesellschaften ergeben. Moral-, Rechts- und politische Philosophie
haben eine Vielzahl solcher Prinzipien entwickelt und vorgeschlagen. Sie
variieren in verschiedenen Hinsichten, etwa in den Fragen, welche Güter es
überhaupt gerecht zu verteilen gilt (z.B. Einkommen, Möglichkeiten, Wohl-
befinden) oder anhand welcher Kriterien bzw. Mechanismen die Allokation
solcher Güter vorgenommen werden sollte (z.B. Gleichheit, Verdienst,
Bedürftigkeit, Regeln des freien Marktes). Ungeachtet der Vielfalt von Mei-
nungen zu all diesen Fragen herrscht Konsens darüber, dass nicht alle
Gegenstände, nur weil sie einen Wert besitzen, bereits zu Gegenständen wer-
den, deren Verteilung anhand von Gerechtigkeitsprinzipien zu regeln wäre.
Ausschließlich „gesellschaftliche Grundgüter“, um John Rawls’ bekannten
Terminus zu verwenden, sind angemessener Gegenstand distributiver
Gerechtigkeit, d.h. Güter, die (1) kein Bestandteil der natürlichen Ausstat-
tung sind, und die (2) für jedes vernünftige Mitglied einer Gesellschaft von
Wert sind, welche individuellen Präferenzen und persönlichen Lebenspläne
es auch ansonsten hegen mag. Medizinische Dienstleistungen zählen sicher-
lich zu diesen Grundgütern. Sie unterliegen der sozialen Verteilung und die-
nen dem Erhalt oder der Wiederherstellung der Gesundheit, welche im
Sinne einer „All-Zweck-Voraussetzung“ eine Ermöglichungsbedingung für
beliebige Lebenspläne vernünftiger Personen darstellt. Weniger einvernehm-
lich bestimmbar ist hingegen, auf welches Spektrum menschlichen Befin-
dens (von lebensbedrohlichen Zuständen bis hin zu idiosynkratischen per-
sönlichen Präferenzen) sich die Allokation medizinischer Dienste beziehen
sollte.

464 Zusammenfassung: Ergebnisse und Empfehlungen



„Politische Gerechtigkeit“ wollen wir für die Zwecke dieser Studie so ver-
stehen, dass sie alle anderen der Medizin zukommenden Aufgaben umfasst,
die tatsächlich oder potentiell die Rechte und Interessen jedes Individuums,
aber auch der Gesellschaft als Ganzes berühren. Zu diesen Aufgaben gehören
daher die Prüfung, die Kontrolle und erforderlichenfalls die Korrektur sozia-
ler Entwicklungen im Bereich der Medizin.

3.4.1 Probleme der Verteilungsgerechtigkeit

Hinsichtlich der gerechten Allokation von Ressourcen ergeben sich für keine
der drei genuinen Sphären der Medizin (Behandlung, Prävention und For-
schung) normative Probleme, die spezifisch den Gegenstand dieser Untersu-
chung beträfen. Die außerordentliche Komplexität einiger der neuen
Methoden zur Intervention am Gehirn könnte zu der Frage herausfordern,
ob bei ihnen Kosten und Nutzen in einem vernünftigen Verhältnis zueinan-
der stehen. Angesichts mancher Interventionsmöglichkeiten könnte zweifel-
haft erscheinen, ob es klug ist, sie als medizinische Behandlungen anzuer-
kennen. Je weniger schwerwiegend beispielsweise die Einbuße an Funktio-
nalität ist, die durch eine Neuroprothese wiederhergestellt werden kann,
desto eher wird deren Einsatz von Krankenversicherungen und anderen
Geldgebern mit Leistungen der kosmetischen Chirurgie und anderen Grenz-
fällen zwischen Therapie und Enhancement verglichen werden. Aber dies
sind bekannte Probleme, die sich regelmäßig bei innovativen, technologisch
aufwendigen und dementsprechend ungewöhnlich teuren medizinischen
Mitteln stellen. Sie betreffen nicht primär Prinzipien der Gerechtigkeit, son-
dern vielmehr definitorische Fragen sowie Belange politischer und ökono-
mischer Klugheit.

Maßnahmen des Enhancements dagegen werfen tatsächlich schwierige
Gerechtigkeitsfragen auf. Wir werden uns mit zwei denkbaren einschlägigen
Folgen von Enhancement beschäftigen, von denen die eine die Möglichkeit
einer Verschärfung von Ungleichheit, die andere die Verschwendung von
Ressourcen betrifft.

Könnte Enhancement bestehende soziale Ungleichheiten verschärfen?

Die Möglichkeit einer Verschärfung von Ungleichheit in Folge einer ver-
stärkten Nutzung von Enhancementverfahren steht im Zusammenhang mit
dem von uns geforderten strikten Ausschluss solcher Maßnahmen aus
öffentlich finanzierten sozialen Gesundheitssystemen. Werden nämlich die
Kosten für Enhancements auch nicht anderweitig über öffentliche Mittel
finanziert bzw. subventioniert, dann folgt, dass nur diejenigen Menschen
von dem Nutzwert verbesserter psychischer Merkmale zu profitieren in der
Lage sind, die sich die erforderlichen Maßnahmen aus eigenen Mitteln leis-
ten können. Weil die meisten der betreffenden Dienstleistungen sehr kost-
spielig sein und bleiben dürften, werden nur Wohlhabende und deren Ange-
hörige in den Genuss der mit ihnen verbundenen Vorteile kommen. Dies

3 Normative Grundlagen 465



wiederum mag bestehende soziale Ungleichheiten verschärfen, da sich auf
diese Weise ein ohnehin schon privilegierter Personenkreis in vielen Berei-
chen zusätzliche Wettbewerbsvorteile sichern könnte.

Sollte sich diese Aussicht bewahrheiten, so gäbe es sicher guten Grund zu
ernsthafter Sorge um die Verteilungsgerechtigkeit. Bestimmte kognitive
Fähigkeiten wie Aufmerksamkeit oder Intelligenz sind „positionierende“
oder „relationale Güter“ (positional goods) in dem Sinne, dass sie ihren Besit-
zern im gesellschaftlichen Wettbewerb um begehrte Stellungen und Güter
gegenüber anderen Personen erhebliche Vorteile verschaffen. In dem Maße,
in dem solche Fähigkeiten nach und nach ihren bisherigen Status einer
unverfügbaren natürlichen „Mitgift“ verlieren und zum Gegenstand geziel-
ter Manipulation durch menschliche Intervention werden, werden auch die
Mittel zu solchen Interventionen allmählich zum Gegenstand der distributi-
ven Gerechtigkeit. Das könnte eine Wirkungsspirale in Gang setzen, nämlich
diese: Wenn (1) Mittel mentalen Enhancements nur Vermögenden verfügbar
sind, (2) der Gebrauch dieser Mittel wesentliche Wettbewerbsvorteile beim
Vermögenserwerb verschafft, und wenn (3) eine stark ungleiche Wohl-
standsverteilung mit Blick auf distributive Gerechtigkeit zur Besorgnis
Anlass gibt, dann führt künstliches mentales Enhancement ganz offensicht-
lich zu einer Verschärfung problematischer Muster der sozialen Verteilung.

Bekanntlich ist die dritte genannte Prämisse seit jeher Gegenstand philo-
sophischer Kontroversen. Wir können uns an dieser Stelle nicht eingehend
mit dieser Debatte befassen. Der Hinweis möge genügen, dass auch in dezi-
diert liberalen Staaten die gesetzgebenden Instanzen zweifellos dazu berech-
tigt sind, soziale Entwicklungen nach Möglichkeit zu korrigieren, die zu
einem dramatischen Anwachsen der Ungleichverteilung von Vermögenswer-
ten unter ihren Bürgern führen. Das gilt insbesondere dann, wenn es nicht
etwa besondere Verdienste auf Seiten der Privilegierten sind, die solche Ent-
wicklungstendenzen antreiben. Das Prädikat „unverdient“ träfe aber in
hohem Maß gerade auf die relationalen Vorteile zu, die aus künstlich herbei-
geführtem mentalen Enhancement resultieren würden, sollten sich die eben
skizzierten sozialen Tendenzen nachhaltig durchsetzen. Dies scheint uns
Grund genug für ein moralisches Warnsignal. Wir möchten daher betonen,
dass mögliche Entwicklungen wie die beschriebenen von zuständigen politi-
schen, wissenschaftlichen und gesellschaftlichen Institutionen aufmerksam
verfolgt werden sollten:

➔ Sollten sich klare Anzeichen dafür ergeben, dass die wachsende Verfügbar-
keit käuflicher Mittel zum mentalen Enhancement einer Entwicklung hin
zu krasser Ungleichverteilung von Wohlstand und damit von sozialen
Chancen Vorschub leistet, so müssen Gegenmaßnahmen ergriffen werden.

Die zu diesem Zweck ergriffenen Maßnahmen müssen selbstverständlich
gängigen Kriterien der Verhältnismäßigkeit entsprechen. Dabei darf der
Staat aus einem breiten Spektrum an Möglichkeiten auswählen, die von fis-
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kalischen Maßnahmen über Restriktionen bei der Erteilung von Zulassun-
gen für medizinische Enhancement-Verfahren bis hin zur ultima ratio des
rechtlichen Verbots bzw. der Strafandrohung reichen. Wir möchten hervor-
heben, dass es kaum genügen würde, einem negativen sozialen Trend der
besagten Art durch eine teilweise Umverteilung ungerecht-ungleichmäßig
angehäufter Vermögenswerte im Wege des Steuerrechts entgegenzuwirken.
Denn eine erhebliche Ungleichverteilung sozialer Chancen, handele es sich
bei diesen nun um berufliche Stellungen oder um andere für die individuelle
Lebensqualität bedeutsame Güter, bedeutet auch eine Ungleichverteilung
fundamentaler Voraussetzungen für Selbstachtung. Sofern es sich hierbei,
folgt man John Rawls, um das wichtigste gesellschaftliche Grundgut über-
haupt handelt, lassen sich auf dessen Erwerb bezogene Ungleichheiten nicht
allein auf finanziellem Wege kompensieren.

Nachdem wir all dies dargelegt haben, möchten wir gleichwohl ein dop-
peltes Caveat gegen ein voreiliges politisches Eingreifen zum gegenwärtigen
Zeitpunkt formulieren:

(1) Ob die skizzierten negativen Entwicklungen Wirklichkeit werden ist
eine empirische Frage. Sie lässt sich nicht durch bloße theoretische Spekula-
tionen beantworten. So plausibel diese auch erscheinen mögen, müssen sie
doch durch feststellbare Tatsachen belegt werden. Bis jetzt gibt es keine der-
artigen Belege. Selbst technologisch hoch entwickelte Gesellschaften mit
einem starken Interesse an Wissenschaft und technischen Innovationen sind
bisher noch recht weit entfernt von den beschriebenen nachteiligen Folgen
für die Verteilungsgerechtigkeit. Selbstverständlich ist es legitim, wenn Poli-
tik mögliche unerwünschte Entwicklungen vorbeugend zu vermeiden trach-
tet. Das erfordert jedoch ein komplexes Abwägen zwischen protektiven und
freiheitlichen Interessen. Dieser Abwägungsprozess wiederum muss auf aus-
reichenden Informationen über drohende Risiken basieren. Ohne das ent-
sprechende Wissen sind sinnvolle und verhältnismäßige Gegenmaßnahmen
schwer vorstellbar. Wir meinen, dass die gegenwärtig Gesetzgebern und
anderen politischen Entscheidungsträgern verfügbaren Informationen noch
keine vernünftige Beurteilung dieser Fragen gestatten. Da politische Hinder-
nisse, ganz zu schweigen von gesetzlichen Verboten, stets auf Kosten der
individuellen und sozialen Freiheit gehen, schlagen wir vor, dass Regierun-
gen und Gesetzgeber ihre Politik einstweilen auf die oben empfohlenen
Maßnahmen einer aufmerksamen Überwachung beschränken.

(2) Unsere Mahnung zu politischer Zurückhaltung wird durch eine wei-
tere Überlegung gestützt. Wie bereits gesagt stellen bestimmte geistige Ver-
mögen relationale Güter dar, die zu Wettbewerbsvorteilen in einer Vielzahl
von Kontexten des sozialen Lebens verhelfen. Doch das ist noch nicht alles.
Man könnte sagen, dass diese Fähigkeiten auch einen „unabhängigen“ Wert
haben, dass sie nämlich für sich genommen von Wert sind für das individu-
elle Leben und Wohlbefinden des über sie verfügenden Menschen. Wer mit
besonders gut ausgebildeten kognitiven Fähigkeiten gesegnet ist, mag erfolg-
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reich in Konkurrenzsituationen bestehen können. Darüber hinaus bilden
diese Fähigkeiten auch die Grundlage für die Ausprägung und Befriedigung
intellektueller Vorlieben, die allein dem Zweck des persönlichen Vergnügens
dienen, oder begünstigen die Erfüllung individueller Neigungen zu Kunst,
Literatur oder Wissenschaft, frei von ökonomischem Gewinnstreben. Die
Freiheit zur Ausbildung eigener Fähigkeiten zur Ermöglichung eines erfüll-
teren geistigen Lebens sollte weder ignoriert noch geringgeschätzt werden.
Diese Betrachtungen bekräftigen den oben unterbreiteten Vorschlag, gegen-
wärtig von prohibitiven Interventionen in die Entwicklung und Anwendung
von am Gehirn ansetzenden Techniken mentalen Enhancements abzusehen.

Bedeutet Enhancement eine Verschwendung medizinischer Ressourcen?

Bei der befürchteten Folge der Ressourcenverschwendung durch die Verwen-
dung medizinischer Mittel zu Zwecken bloßen Enhancements geht es um
das Problem einer möglichen Vergeudung knapper medizinischer Ressour-
cen in Bereichen jenseits von Therapie oder Prävention. Ob sich dieser Vor-
wurf rechtfertigen lässt, hängt nicht von der Frage ab, wer für den Ge- bzw.
Missbrauch dieser Mittel bezahlt; deshalb ist auch nicht von Belang, dass
unserem oben entwickelten Argument zufolge stets der private Abnehmer
des Enhancements dessen unmittelbare Kosten tragen sollte, nie dagegen das
öffentlich finanzierte Gesundheitswesen. Die Kritik weist vielmehr auf eine
absolute Limitation medizinischer Ressourcen hin. Es geht um die Tatsache,
dass medizinische Mittel, einschließlich der Arbeitskraft von Spezialisten,
die für einen bestimmten Zweck eingesetzt werden, notwendigerweise
unverfügbar für andere mögliche Anwendungen sind. Werden sie für Zwecke
des Enhancements genutzt, fehlen die eingesetzten Mittel im wesentlich
wichtigeren therapeutischen Bereich, stehen also für potentiell lebensret-
tende oder heilende Verwendungen nicht zur Verfügung. Selbst wenn keine
direkte Verbindung zwischen der Verwendung von Mitteln in einem und
ihrem Fehlen in einem anderen konkreten Aufgabenbereich bestehen mag,
lässt sich die unterstellte Abhängigkeit im Blick auf das Ganze des Gesund-
heitssystems doch kaum leugnen.

Der erhobene Vorwurf erwiese sich als berechtigt, wenn eine von zwei
empirischen Voraussetzungen erfüllt ist: Erstens könnte er sich auf die
Annahme stützen, dass die Gesamtheit der medizinischen Ressourcen in
einer gegebenen Gesellschaft immer (oder jedenfalls normalerweise) von
ihren Mitglieder vollständig nachgefragt oder in Anspruch genommen wird,
so dass diese Ressourcen jederzeit in nahezu vollem Umfang genutzt werden.
Ungeachtet der Knappheit medizinischer Ressourcen scheint dies allerdings
keine sehr plausible Annahme zu sein. Zweitens würde der Vorwurf der Res-
sourcenverschwendung ebenfalls beglaubigt, wenn die massenhafte Bindung
medizinischer Ressourcen durch Zwecke mentalen Enhancements tatsäch-
lich einen zumindest spürbaren Mangel ihrer Verfügbarkeit für Behand-
lungsmaßnahmen nach sich zöge. Auch in diesem Fall würde die Verwen-
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dung medizinischer Mittel für reines Enhancement als gewissermaßen para-
sitär gegenüber ihrer primären Zweckbestimmung zu beurteilen sein, und
dieser Missstand ließe sich als Verletzung von Prinzipien distributiver
Gerechtigkeit kritisieren. Schließlich stellt nicht nur die Anwendung, son-
dern bereits die Herstellung medizinischer Mittel eine gewaltige und perma-
nente Belastung gesellschaftlicher finanzieller Ressourcen dar.

Wir halten diesen Vorwurf bis zu einem gewissen Grad für plausibel,
vorausgesetzt, dass die empirische Annahme, auf welcher er basiert, korrekt
ist. Gegenwärtig ist unklar, ob dies der Fall ist oder nicht. (Mit ebenso gutem
Recht könnte man den Vorwurf der Ressourcenverschwendung gegen die
gegenwärtig weithin akzeptierte Praxis der kosmetischen Chirurgie erhe-
ben.) Die besagte Kritik liefert hinreichenden Grund für einen moralischen
Warnhinweis, verbunden mit der Aufforderung, die soziale Entwicklung in
den einschlägigen Aspekten zu beobachten. Andererseits ergibt sich jedoch
auch an dieser Stelle keine hinreichende Grundlage für ein sofortiges gesetz-
liches Verbot möglicher Anwendungen von Interventionen am Gehirn zum
Zweck mentalen Enhancements.

3.4.2 Allgemeine Probleme der politischen Gerechtigkeit

Bei der Diskussion der Authentizitätsthematik haben wir bereits auf das
Risiko hingewiesen, dass sich in Folge einer verbreiteten Nutzung invasiver
Methoden mentalen Enhancements diejenigen Personen wachsendem
Druck ausgesetzt sehen könnten, die sich einerseits solchen Eingriffen nicht
unterziehen möchten, aber andererseits die erheblichen Wettbewerbsnach-
teile nicht hinnehmen wollen, die aus ihrer Ablehnung resultieren könnten.
Wie bereits ausgeführt, würde diese Art von sozialem Druck nicht die recht-
liche Autonomie der betreffenden Personen beschneiden. Folglich bliebe
auch die Gültigkeit ihrer Einwilligung zu einem invasiven Eingriff in ihr
Gehirn unangetastet, sollten sie jenem Druck nachgeben. Der Staat, hier in
Gestalt des Gesetzgebers, hat jedoch sicherlich das Recht und innerhalb der
Grenzen seiner Entscheidungsgewalt auch prima facie die Pflicht zur Inter-
vention, um seine Bürger vor der Nötigung durch solche sozialen Anforde-
rungen abzuschirmen. Auch wiegt der soziale Druck, sich einem invasiven
körperlichen Eingriff zu unterziehen, sicher erheblich schwerer als beispiels-
weise der auf die Mitglieder weitgehend motorisierter Gesellschaften wir-
kende „Zwang“ zum Erwerb eines Führerscheins und zur Nutzung eines
Kraftfahrzeugs im Interesse des Erhalts der eigenen Wettbewerbsfähigkeit.
Angesichts der vorrangigen Verpflichtung des Staates, Leib und Leben seiner
Bürger zu schützen, gibt selbst jede nur indirekte und mittelbare Gefähr-
dung der körperlichen Integrität Anlass zur sorgfältigen Prüfung der Frage,
ob es geboten sein könnte, eine diese Gefährdung hervorbringende Entwick-
lung mit Hilfe rechtlicher Verbote aufzuhalten.

Erneut hängt die Plausibilität von Forderungen nach mehr oder weniger
unmittelbaren Verboten an einer empirischen Frage – diesmal an der, ob der

3 Normative Grundlagen 469



befürchtete soziale Druck hin zu mentalem Enhancement tatsächlich im
Entstehen begriffen ist. Und wiederum lässt sich von heutiger Warte aus die
Antwort nicht mit annähernd wünschenswerter Sicherheit vorhersehen.
Dies gibt uns die Veranlassung zu einem dritten, letzten und besonders
wichtigen Warnhinweis mit Blick auf die Sorge um soziale Gerechtigkeit:

➔ Die zuständigen politischen Instanzen und wissenschaftlichen Einrich-
tungen sollten ein besonderes Augenmerk darauf richten, ob die indivi-
duelle Freiheit, auf hirn-invasives Enhancement zu verzichten, in Gefahr
geraten könnte. Sollten deutliche Anzeichen für eine solche Entwicklung
erkennbar werden, scheint eine staatliche Intervention zum Schutz derje-
nigen Bürger geboten, die ein Enhancement ablehnen.

Solange jedoch keine Belege für diese Art von Entwicklung vorhanden
sind, sollten Verbote unterbleiben. Liberale Verfassungsstaaten sind nicht
berechtigt, legislative Maßnahmen gegen Bedrohungen des Gemeinwesens
zu treffen, deren Auftreten noch ungewiss ist. Dies gilt insbesondere dann,
wenn man den von einer Bedrohung ausgehenden unerwünschten Folgen
im Fall ihres künftigen Auftretens noch immer rechtzeitig entgegentreten
könnte.
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Wesentliche Ergebnisse und Empfehlungen

● Die Autoren dieser Studie haben neuartige Methoden zur Interven-
tion am Gehirn aus den Bereichen Psychopharmarkologie, Neuro-
transplantation, Neuroprothetik und elektrische Hirnstimulation
eingehend untersucht. Sie erkennen deren Potential zu therapeuti-
scher Hilfe für den Einzelnen und zum Nutzen für die Gesellschaft
an. Da solche Eingriffe unmittelbar auf das Gehirn einwirken, muss
ihre Anwendung mit besonderer Sorgfalt erfolgen, auch wenn sie
ausschließlich therapeutischen Zwecken zu dienen bestimmt sind.

● Eine Verengung der öffentlichen Debatte auf radikale und offen-
kundige psychische Veränderungen, von denen Patienten betroffen
sein könnten, mag dazu führen, dass anderen Nebenwirkungen, die
eigentlich größeren Anlass zur Sorge geben, nicht die gebührende
Aufmerksamkeit gewidmet wird. Die Rede ist von subtilen Verän-
derungen der Psyche im Allgemeinen und der Persönlichkeit im
Speziellen, die leicht unbemerkt bleiben können.

● Während der Forschungsphase sollte jede neue Methode zur Inter-
vention am Gehirn systematisch auf Nebenwirkungen geprüft wer-
den, welche die Persönlichkeit oder psychische Funktionen, die für
Personalität konstitutiv sind, betreffen.

● Wenn ein bestimmter Interventionstyp, der für bestimmte thera-
peutische oder präventive Anwendungen zugelassen ist, bekannter-
maßen subtile Nebenwirkungen auf die Persönlichkeit oder auf
solche psychischen Fähigkeiten haben kann, die für Personalität
konstitutiv sind, dann sollte jede Person, an deren Gehirn ein Ein-
griff dieses Typs vorgenommen wird, im Anschluss sorgfältig auf
das Auftreten solcher Nebenwirkungen hin untersucht werden,
damit sie gegebenenfalls eine entsprechende Behandlung erfahren
kann.

● Ob die Aussicht darauf, dass ein Eingriff in das Gehirn eine
bestimmte Form von Persönlichkeitsveränderung zur möglichen
Nebenwirkung hat, akzeptabel oder gar wünschenswert ist, kann
ausschließlich von den betroffenen Personen selbst vor der Durch-
führung des Eingriffs entschieden werden.

● Für die Durchführung experimenteller Forschungsvorhaben an
Patienten mit neurologischen und psychiatrischen Störungen soll-
ten standardisierte krankheitsspezifische Untersuchungspläne (core
assessment protocols) mit schematisierten Zeitvorgaben etabliert
werden, um (1) die Erhebung aussagekräftiger Resultate zu gewähr-
leisten und (2) Vergleichsmöglichkeiten zwischen verschiedenen
Behandlungsansätzen zu schaffen.
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● Wenn eine Intervention anstatt therapeutischen nur Zielen des
Enhancements dient, dann stellt dies allein noch keinen „Verstoß
gegen die guten Sitten“ dar. Zugunsten der Zulässigkeit einer Inter-
vention zum Zweck des individuellen Enhancements fällt die indi-
viduelle Freiheit (Autonomie als Selbstbestimmung) der Person,
die ein solches Enhancement wünscht, gravierend (wenn auch
nicht allein entscheidend) ins Gewicht.

● Die bloße Tatsache, dass mentales Enhancement für Individuen, die
sich ihm unterziehen, mit physischen oder psychischen Risiken ver-
bunden sein kann, rechtfertigt es unseres Erachtens nicht, solche
Maßnahmen prinzipiell ethisch zu verwerfen oder gar rechtlich zu
verbieten. Im Vergleich zu therapeutischen Interventionen muss
jedoch unterstrichen werden, dass bei Fällen reinen Enhancements
drohende negative Nebenwirkungen gegenüber den beabsichtigten
positiven Wirkungen schwerer wiegen. Ärzte, die zu bloßen Zwe-
cken des Enhancements Eingriffe durchführen, unterstehen gegen-
über ihren Klienten erweiterten Informationspflichten. Konse-
quenterweise sind sie auch verpflichtet, sich selbst in entsprechend
umfangreicherem Maße zu informieren.

● Ein Enhancement gesunder Menschen gehört nicht zum genuinen
Aufgabenbereich der Beschäftigten im Gesundheitswesen, deren
Aufgabe vielmehr die Behandlung und vorbeugende Verhinderung
von Krankheiten ist. Ausschließlich auf Enhancement abzielende
Eingriffe in das Gehirn unterliegen deshalb nicht der prinzipiellen
Hilfeleistungspflicht der Medizin. Dass es schwer entscheidbare
Grenzfälle gibt, bleibt davon unberührt.

● „Reine“ Enhancement-Maßnahmen (also solche, die nicht wenigstens
auch als Beitrag zur Prävention von Krankheit/Behinderung verstan-
den werden können) sollten in den wohldefinierten Bereich legitimer
Medizin als eines sozialen Systems nicht einbezogen werden.

● Forschung, die ausschließlich auf die Entwicklung von Mitteln für
mentales Enhancement durch Intervention am Gehirn gerichtet ist,
sollte nicht mit öffentlichen Mitteln gefördert werden, die für das
soziale System der Gesundheitsfürsorge bestimmt sind. Ebensowe-
nig sollte die praktische Anwendung der Produkte dieser Forschung
zur Realisierung mentalen Enhancements durch das Gesundheits-
system finanziell gefördert werden.

● Auch wenn Eltern ein gesetzlich verbrieftes Recht zur Einfluss-
nahme auf die psychischen Merkmale ihrer Kinder nach Maßgabe
ihrer eigenen Wertvorstellungen (und im Modus traditioneller
Erziehungsmaßnahmen) haben, endet dieses Recht stets dort, wo
die körperliche Unversehrtheit des Kindes beginnt. Nach allgemei-
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nen Rechtsprinzipien ist damit a fortiori ausgeschlossen, dass Eltern
eine wirksame Einwilligung zu Eingriffen in das Gehirn eines Kin-
des zum bloßen Zwecke des Enhancements geben könnten.

● In Anbetracht der vielen möglichen und noch unerforschten Lang-
zeitfolgen von Maßnahmen der Einflussnahme auf das Gehirn hal-
ten wir gegenwärtig ein eher strenges Vorsichts-Prinzip für ange-
bracht. Im Einklang mit der aktuellen Gesetzeslage sollten bei Kin-
dern chirurgische Eingriffe am Gehirn und elektromagnetische
Stimulationsverfahren des Gehirns zu reinen Enhancement-Zwe-
cken verboten bleiben, bis ein gesellschaftlicher Konsens zu den
komplexen einschlägigen normativen Fragen erreicht ist.

● Angesichts der Tendenz einer sich ausbreitenden Medikalisierung
sollten pharmazeutische Interventionen mit möglichen Langzeit-
wirkungen auf das Gehirn strikteren Kontrollen unterworfen wer-
den, und zwar nicht nur in finanzieller Hinsicht, d.h. durch Ableh-
nung einer Kostenübernahme seitens der Sozialversicherung, son-
dern auch mittels der Durchsetzung existierender Rechtsnormen
zum Schutz von Kindern.

● Sollte jemals ein Verfahren der Intervention am Gehirn entwickelt
werden, mit dem sich schwere Psychopathie mit einem vernünftigen
Verhältnis von Nutzen und Risiken behandeln ließe, dann spräche
nichts dagegen, Personen in Sicherheitsverwahrung die Behandlung
mit diesem Interventionsverfahren anzubieten. Dies gilt insbeson-
dere für den Fall, dass dies für den Betroffenen die einzige Alternative
dazu darstellt, für unbestimmte Zeit in Gewahrsam zu verbleiben.
Der schiere Druck, dem der Häftling in dieser Wahlsituation ausge-
setzt ist, verletzt weder seine Autonomie, noch beraubt er seine Ent-
scheidung ihrer rechtlichen Gültigkeit. Wir sind der Meinung, dass
der Staat unter solchen Umständen nicht nur berechtigt, sondern
sogar dazu verpflichtet wäre, ein solches Angebot zu unterbreiten.

● Sollten sich klare Anzeichen dafür ergeben, dass die wachsende Ver-
fügbarkeit käuflicher Mittel zum mentalen Enhancement einer
Entwicklung hin zu krasser Ungleichverteilung von Wohlstand und
damit von sozialen Chancen Vorschub leistet, so müssen Gegen-
maßnahmen ergriffen werden.

● Die zuständigen politischen Instanzen und wissenschaftlichen Ein-
richtungen sollten ein besonderes Augenmerk darauf richten, ob
die individuelle Freiheit, auf hirn-invasives Enhancement zu ver-
zichten, in Gefahr geraten könnte. Sollten deutliche Anzeichen für
eine solche Entwicklung erkennbar werden, scheint eine staatliche
Intervention zum Schutz derjenigen Bürger geboten, die ein
Enhancement ablehnen.

Wesentliche Ergebnisse und Empfehlungen 473



List of Abbreviations

AACAP American Academy of Child and Adolescent Psychiatry
AADC L-amino acid decarboxylase
AAV adeno-associated viral
ABI auditory brainstem implant
AD Alzheimer’s disease 
ADHD attention deficit hyperactivity disorder
AIDS acquired immuno-deficiency syndrome
ALS amyotrophic lateral sclerosis 
APA American Psychiatric Association
BCI brain-computer interface
BDNF brain-derived neurotrophic factor 
BIID body integrity identity disorder
BMI brain-machine interface
BNST bed nucleus of the stria terminalis
CAP core assessment protocol
CAPIT Core Assessment Program for Intracerebral

Transplantations
CAPIT-HD Core Assessment Program for Intracerebral

Transplantation in Huntington’s Disease
CAPSIT-PD Core Assessment Program for Surgical Interventional

Therapies in Parkinson’s Disease
CAPTN Child and Adolescent Psychiatry Trials Network
CATIE study Clinical Antipsychotic Trials of Intervention Effectiveness

study
CBT cognitive behaviour therapy
CDRS-R Children’s Depression Rating Scale, Revised
CHMP Committee for Medicinal Products for Human Use
CI cochlear implant
CM centrum medianum-parafascicular nucleus
CMV cytomegalovirus
CNS central nervous system
CNTF ciliary neurotrophic factor
CPU central processing unit



CT computerised tomography
DARPA Defence Advanced Research Projects Agency
DAT dopamine transporter
DBS deep brain stimulation
DEA US American Drug Enforcement Administration
DID dissociative identity disorder
DNA deoxyribonucleic acid
DSM III/IV Diagnostic and Statistical Manual of Mental Disorders 3rd/4th

edition, published by the American Psychiatric Association
EBS electrical brain stimulation 
EBV Epstein-Barr virus
EC European Commission
ECC embryonic carcinoma cell
ECT electroconvulsive therapy
EEG electro-encephalogram
EGC embryonic germ cell
EGE European Group on Ethics in Science and 

New Technologies 
EMEA European Medicines Agency
ESC embryonic stem cell
EUDRACT European Clinical Trials Data Base
FDA U.S. Food and Drug Administration
FDAMA Food and Drug Administration Modernisation Act
FES functional electrical stimulation
GABA gamma amino butyric acid 
GAD glutamic acid decarboxylase
GAF-Scale Global Assessment of Functioning Scale
GDNF glia cell-derived neurotrophic factor
GLP good laboratory practice
GPi global pallidus
HCFA Health Care Financing Administration
HCHP Harvard Community Health Plan
HCI human-computer interface
HD Huntington’s disease
HIV human immunodeficiency virus
HSVtk gene herpes simplex virus thymidine kinase gene
HTLV human T-cell leukemia virus
ICD-10 International Classification of Diseases and Related Health

Problems 10th edition, published by the World Health
Organisation (WHO)
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ICM inner cell mass
IQ intelligence quotient
IVF in vitro fertilisation
LBS Layton BioScience Inc.
LGL lateral geniculate ganglion
LV lentiviral
MAOI monoamine oxidase inhibitor
MDD major depressive disorder
MemCrit memory criterion (for personal identity)
MEMS micro-electro-mechanical systems
MHRA Modern Humanities Research Association
MIG-HD Multicentric Intracerebral Grafting in Huntington’s

Disease
MMT multimodal treatment study
MPH Methylphenidate
MRI magnetic resonance imaging
MS multiple sclerosis
MSA multiple system atrophy
MTA Multimodal Treatment Study of Children with ADHD
NAcc nucleus accumbens
NECTAR Network of European CNS Transplantation and

Restoration
NGF nerve growth factor 
NIMH National Institute of Mental Health
NMP neuromotor prosthesis
NPY neuropeptide Y
NT-3 neurotrophin-3
NTS nucleus tractus solitarius
OCD obsessive compulsive disorder
OLG Oberlandesgericht (Higher Regional Court)
PD Parkinson’s disease
PERV porcine endogenous retrovirus
PET positron emission tomography
PI-Crit criterion for personal identity
PNS peripheral nervous system
POMS Profile of Mood States
PPN pedunculo-pontine nucleus
PRN pro re nata (=according to need)
p-trait personality trait
PTSD posttraumatic stress disorder
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PVS persistent vegetative state
RNA ribonucleic acid
RNAi RNA interference
rTMS repetitive Transcranial Magnetic Stimulation
SCHIP (U.S.) State Children’s Health Insurance Program
SCNT somatic cell nuclear transfer
siRNA small interfering RNA
SSC somatic stem cell
SSRI selective serotonin reuptake inhibitor
STN subthalamic nucleus
SUDS Subjective Units of Distress Scale
TADS Treatment for Adolescents with Depression Study
TAU treatment as usual
TCAs tricyclic antidepressants
TMS transcranial magnetic stimulation
UPDRS Unified Parkinson’s Disease Rating Scale
Vim ventral intermediate nucleus of the thalamus
VNS vagal nerve stimulation
VZV varicella-zoster virus
WPA World Psychiatric Association
YBOCS Yale-Brown Obsessive-Compulsive Scale
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Glossary317

Affective disorders: see mood disorders

Alzheimer’s disease (AD):

AD is a neurodegenerative disease characterised by progressive cognitive
deterioration together with declining activities of daily living and neuropsy-
chiatric symptoms or behavioural changes. It is the most common type of
dementia. The pathological process consists of neuronal loss and atrophy,
typically observed as the deposition of amyloid plaques and neurofibrillary
tangles. Although susceptibility genes have been identified the ultimate
cause of the disease is unknown (cf. Section 2.4.3).

Amnesia:

Refers to different types of memory disorders. Individuals suffering from
anterograde amnesia (ICD-10: R41.1) are severely impaired in their ability
to form new lasting memories. While their short-term memory is usually
intact, they forget everything they experience shortly afterwards. In contrast,
people with retrograde amnesia (ICD-10: R41.2) are unable to recall events
which occurred before onset of amnesia. A third type of memory disorder is
so-called dissociative amnesia (ICD-10: F44.0) which is characterised by an
inability to recall certain episodic or autobiographic memories usually
related to traumatic or stressful events. Depending on whether the memory
loss is either quite generalised or rather confined to a certain period of time,
different subtypes of dissociative amnesia can be distinguished.

Amyotrophic lateral sclerosis (ALS):

ALS is a progressive fatal neurodegenerative disease caused by the gradual
degeneration of motoneurons which control voluntary muscle movement.
The disease does not necessarily debilitate the patient’s mental functioning.
ALS most commonly strikes people between 40 and 60 years of age. Cur-
rently the disease cannot be cured (cf. Section 2.4.4).

317 The glossary contains only a small selection of technical terms from neurophysi-
ology and -anatomy. For a succinct introduction into structure and functioning
of the nervous system see Section 2.2.



Anterograde amnesia: see amnesia

Antipsychotic drugs: see neuroleptics

Anxiolytics:

Drugs for the treatment of anxiety disorders. Anxiolytics are generally
divided into two groups of medication, benzodiazepines and non-benzodi-
azepines (cf. Section 1.1.3).

Attention deficit hyperactivity disorder (ADHD):

The term ADHD is not included in the ICD-10 but is comparable to the so-
called “hyperkinetic disorders” which are represented in its various forms
(either single or in combination with other disorders) in the F9x chapter of
the ICD-10. The diagnosis of a hyperkinetic disorder requires severe symp-
toms of inattention (for example concentration problems), hyperactivity
(for example extensive restlessness) and impulsivity (for example an inabil-
ity to wait) for at least six months which are present in two separate contexts
(e.g. at school and at home). Symptoms need to be present before the age of
six (cf. Section 1.4.2.2).

Autistic disorders:

Can be found in the subchapter F84.x of the ICD-10 (pervasive develop-
mental disorders). Patients with autistic disorders present with an impair-
ment of social interaction and communication and with stereotypical,
repeated patterns of interests and activities. The child’s behaviour does not
suit its age. Patients show an inability to get into social contact with others
and have no real interest to participate in group activities. The patients seem
to lack empathy or the ability to perceive moods or responses of others. They
routinely engage in unusual patterns of behaviour and resist or have signifi-
cant difficulty with new experiences or transitions. Often the acquisition and
proper use of language is impaired as well.

Bipolar disorders (ICD-10: F31.x):

Characterised by alternating episodes of depression and elevated (hypo-
manic or manic) mood. A minimum of two episodes of changing mood is
required for bipolar disorders to be diagnosed. The different subgroups are
divided according to the affective state and to whether or not psychotic
symptoms are present.
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Borderline personality disorder:

Defined as a subtype of the emotionally unstable personality disorders in
the ICD-10 (F60.31). Patients with this disorder tend to act impulsively,
without giving a thought on possible consequences. Symptoms include
instability of self perceptions and goals, a tendency to engage in intensive yet
unstable relationships, a fear of abandonment and repeated self-injurious

threats or actions combined with a steady feeling of emptiness.

Bradykinesia: see Parkinson’s disease

Cholesteatoma:

A type of cyst located in the middle ear mostly developing as a consequence
of repeated ear infections.

Conduct disorders:

“Characterised by a repetitive and persistent pattern of dissocial, aggressive
or defiant conduct. Such behaviours should amount to major violations of
age-appropriate social expectations” (ICD-10: F91.x). Typical examples
include fire setting, truancy, fighting, stealing, repeated lying, unusual tem-
per tantrums, etc. Conduct disorders can be combined with hyperkinetic
disorders.

Core assessment protocol:

Basic and standardised evaluation protocol allowing to establish or follow in
time the clinical success of a new treatment for a disease against other avail-
able treatments in an unbiased and quantitative manner. A core assessment
protocol is disease-specific and also allows pre-/post-treatment compar-
isons. When employed in clinical research it can reduce the number of
patients subjected to experimental treatments and it can improve the com-
parison and evaluation of new treatment approaches (cf. Section 2.6.2).

Cystic myelopathy (also called “syringomyelia”):

Refers to the development of a cyst filled with cerebrospinal fluid within the
spinal cord. Cystic myelopathy is an infrequent, but potentially devastating,
complication following traumatic spinal cord injury.

Dementia:

A chronic and often progressive decline and loss of cognitive functions,
including memory, thought, orientation, interpretation, calculation, learn-
ing, speech and judgement. Often concomitant decline of emotional control,
social behaviour or motivation can be found. Dementia can be found in
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Alzheimer’s disease, cerebrovascular disorders and other disorders affect-
ing the brain, as well as with HIV infections and Parkinson’s disease.
Intellectual performance and cognitive functioning decrease over time thus
leading to a reduced ability to live everyday life.

Depressive disorders:

Belong to the subgroup of affective disorders in the ICD-10. Depressive
episodes could be classified as either mild, moderate or severe according to
the ability of the depressed individual to participate in everyday life. Symp-
toms include: depressed mood, diminished interest or pleasure in most
activities, loss of weight or appetite, fatigue or loss of energy and sleep disor-
ders. Depressive episodes which are followed by manic episodes constitute
the subclass of so-called bipolar disorders.

Dissociative amnesia: see Amnesia

dissociative identity disorder (DID):

(DSM IV: 300.14; classified as “multiple personality disorder” under ICD-10:
F44.8) An individual with DID apparently exhibits different personalities
(“alters”) which seem to take turns controlling the individual’s behaviour.
When under the control of one alter, the person is often unable to remember
events that occurred while other alters were in control.

Dyskinesia:

Difficulty or distortion in performing voluntary movements; see also tardive

dyskinesia.

Dysthymia:

Chronically depressed state of mind, less severe than in major depression.

Episodic memory:

The recollection of events of one’s own life.

Extra-pyramidal side effects:

Physical symptoms, including tardive dyskinesia, tremor, slurred speech,
restlessness, muscular spasms and rigidity, which primarily occur in reaction
to neuroleptics.
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Gene transfer/therapy: 

The insertion of genes into an individual’s cells or tissues to treat diseases, in
particular hereditary diseases. The technology is still in its infancy, but gene
transfer by means of genetically modified viruses unable to reproduce as a
virus and used as transport medium for a therapeutic gene (viral vector-medi-
ated gene transfer) has been used with some success. However, gene transfer so
far has certainly not been established as gene therapy (cf. Section 2.3.4).

Glial cells:

Second main type of cell in the central nervous system next to neurons. Glial
cells surround neurons holding them in place and insulating them from one
another. Furthermore, they supply neurons with nutrients and oxygen. In
recent years more and more functions of glial cells have been recognised, for
instance, they also participate in signal transmission in the central nervous
system.

Huntington’s disease (HD):

A rare inherited neurological disorder caused by a trinucleotide repeat
expansion in the huntingtin gene. This expansion produces mutant hunt-
ingtin protein causing neuronal cell death especially in the striatal areas of
the brain, thus leading to abnormal body movements (chorea) and a lack of
coordination, but also affecting mental abilities and aspects of personality.
The symptoms become noticeable in a person’s forties, but can occur at any
age depending on the length of the trinucleotide repeat. Being a genetic dis-
order, there is currently no cure (cf. Section 2.4.2).

Mania (ICD-10: F30.x):

An affective disorder associated with inadequate elevated mood, increased
speech and energy, decreased need for sleep, hyperactivity, feeling of “racing
thoughts”, behavioural dyscontrol, reckless, daredevil behaviour without
loosing thoughts about possible risks, and increased libido. Delusions and
hallucinations can be present but are not necessary for diagnosis. Sometimes
manic episodes can be found as an interlude of depression. This is called a
bipolar disorder.

Mastectomy:

The surgical removal of one or two breasts, partially or completely.

Mental enhancement:

Summarises the enhancement of cognitive capacities (“cognitive enhance-
ment”), emotional (“mood enhancement”), motivational states and processes,
and of “autonomic states”, i.e. mental states emerging from autonomic func-
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tions of the CNS and, like these functions themselves, not subject to volitional
control, such as dreaming, proprioceptive awareness, or sexual arousal.

Micro-electro-mechanical systems (MEMS):

Integrated systems of mechanical elements, sensors, actuators, and electron-
ics on a common substrate (e.g. silicon) built through microfabrication
technology.

Mood (affective) disorders:

This category of ICD-10 (F3x) comprises manic episodes, hypomania
(elated and irritable mood below the threshold to mania), bipolar dis -

order, depressive disorders, cyclothymia (continued mood fluctua-
tions) and dysthymia. The core symptoms are changes of mood and affect
to either a depressed form or – on the other side of the scale – a lifted, even
manic state of mind. Disorders are classified according to their severity and
the presence or absence of psychotic symptoms. Symptoms typical for a
depressed state of mind are e.g.: loss of interest, decreased mood, sleep irreg-
ularities, fatigue or feelings of diminished energy, whereas concomitant
symptoms of a manic state include: increased talkativeness, delusional
thinking, flight of ideas, increased activity, restlessness, decreased need to
sleep, reckless behaviour or unnecessary expenses.

Multiple personality disorder: see dissociative identity disorder

Multiple sclerosis (MS):

A chronic inflammatory disease of the central nervous system (CNS) result-
ing in focal loss of myelin and therefore loss of neuronal activity. MS can
cause a variety of symptoms, including changes in sensation, visual prob-
lems, muscle weakness, depression, difficulties with coordination and
speech, severe fatigue, short term memory loss, problems with balance, over-
heating and pain. MS causes impaired mobility and disability in more severe
cases. MS may take several different forms, with new symptoms occurring
either in discrete attacks or slowly accruing over time. Between attacks,
symptoms may resolve completely, but permanent neurological problems
often persist. The exact cause of MS remains unknown and the disease has
no cure. MS primarily affects adults, its age of onset typically is between 20
and 40 years (cf. Section 2.4.5).

Narcolepsy:

A disorder causing the patient to spontaneously and unwillingly fall asleep.
The disorder often starts in late adolescence or young adulthood and leads to
uncontrollable sleep attacks. Narcolepsy seems to be caused either through a
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genetic defect leading to a diminished production of the protein Orexin or
an increased level of acetylcholine and dopamine (both of them are neuro-
transmitters helping to send information over the synaptic cleft thus con-
necting neuronal cells) within the brain.

Neural grafting:

Neurotransplantation of undifferentiated or immature neural cells.

Neural prosthetics:

Summarises technologies aimed at the restitution or bridging of lost or dis-
turbed neural function (e.g. sensory or motor deficits). Central neural pros-
theses are electronic devices that connect to the brain for the purpose of
stimulation or detection of brain activity.

Neuroenhancement: see mental enhancement

Neurosis:

The term dates back to the beginning of modern psychotherapy and can be
found in the ICD-10 within different contexts as it is used in defining obses-

sive compulsive disorder (anankastic neurosis, F42), post traumatic

stress disorder (traumatic neurosis, F43.1), dysthymia (neurotic depres-
sion, F34.1), hypochondriacal disorder (hypochondriacal neurosis, F45.2)
and “other specified neurotic disorders” (e.g.: psychasthenic neurosis, F48.8).

Neuroleptics:

A class of drugs predominantly used to treat psychosis (hence these drugs
are also referred to as “antipsychotics”). Older agents like chlorpromazine
are called “traditional” or “typical” neuroleptics. During the 1990s a new
generation of antipsychotic drugs were developed commonly referred to as
“atypical” neuroleptics (cf. Section 1.1.3).

Neuromodulation:

Refers to technologies aimed at influencing erroneous function in neural
networks by means of electrical stimulation.

Neuroteratology, functional/behavioural:

Functional neuroteratology, also called behavioural teratology, is a field of
research focussing on the subtle changes in functional aspects of the brain in
relation to abnormal events during prenatal and postnatal brain develop-
ment. It does not describe the gross anatomical changes known as teratology,
but the often hidden cellular and molecular changes in the brain caused by
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environmental factors, food and drug intake or severe burdens in young life
that only show up in later life as minor or more significant and cumbersome
behavioural and mental incapacities. Subtle changes as found in functional
neuroteratological studies with laboratory animals (controlled influences in
early life and tests in adulthood) could be indicative of and are sometimes
proven to underlie differences in physical and mental capacities and person-
ality traits of human beings.

Neurotransplantation:

Implantation of cells into the central nervous system. These cells can be
either immature neurons or cells which can differentiate into neurons after
implantation and thus replace lost or dysfunctional neurons (neural graft-
ing) or glial cells or non-neural cells to support functional repair of the
central nervous system. Neurotransplantation is seen as a promising tech-
nique for the treatment of various neurodegenerative disorders.

Nootropic substance:

Any natural or synthetic substance improving human cognitive abilities. The
term covers medications for the treatment of cognitive impairment as well as
agents by which an enhancement of normal cognitive abilities may be achieved.

Obsessive compulsive disorder (OCD; ICD-10: F42.x):

The patients suffer from recurrent and persistent obsessional thoughts
(often in a stereotyped form) and/or feel driven to repeatedly perform com-
pulsive acts. OCD is closely linked to anxiety disorders insofar patients con-
sider their behaviour necessary to ward off harm to themselves or others. If
they try to resist their obsessional thoughts and rituals the related anxiety
usually increases.

Off-label use:

The use of an approved medication outside the terms of its product license
(„label“), e.g. in a non-approved age group or indication.

Orphan drugs:

Medications for the treatment of rare diseases.

Parkinson’s disease (PD):

A progressive degenerative disease of the central nervous system, primarily
affecting dopaminergic neurons in the brain’s substantia nigra. The cardinal
symptoms of PD are tremor in hands, arms, legs, jaw, and face; rigidity or stiff-
ness of the limbs and trunk; bradykinesia (slowness of movement) or akine-
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sia (inability to initiate movement); postural instability or impaired balance
and coordination. The most widely used form of treatment is levodopa (L-
dopa) helping to compensate for the depletion of dopamine. However, pro-
longed use of levodopa may give rise to tardive dyskinesia. (Cf. Section 2.4.1)

Persistent vegetative state (PVS):

A state of unconsciousness not as profound as coma. Unlike in coma,
patients in PVS may open and move their eyes and sometimes show a sleep-
wake cycle. Although they exhibit some spontaneous movements they are
considered “awake but not aware” because of their unresponsiveness to most
external stimuli.

Personality disorders (ICD-10: F6x):

The behaviour of patients with personality disorders deviates extremely or
significantly from the way in which the average individual in a given culture
perceives, thinks, feels and, particularly, relates to others. These patterns of
behaviour have to be stable over the years (often with an onset in childhood
or adolescence) and concern a variety of behavioural and psychological
functions of the person affected. Because of the requirement of long-term
stability it is considered inappropriate to diagnose a personality disorders
before the age of 16 or 17. ICD-10 differentiates the following types of per-
sonality disorders: paranoid, schizoid, dissocial, emotionally unstable, histri-
onic, anankastic, anxious, dependent, combined and further specific and
unspecified personality disorders.

Pharmacodynamics:

The study of the time course and mechanisms of drug action and of the rela-
tionship between drug concentration and physiological effect.

Pharmacokinetics:

Uses mathematical models to describe and predict the time course of drug
absorption, distribution, metabolism and excretion, these being the
processes that determine the concentrations in various body tissues after
drug administration.

Post-traumatic stress disorder (PTSD; ICD-10: F43.1):

Describes a delayed or protracted response to an overwhelming stressful sit-
uation (such as natural disasters, war, accident, torture and rape). Typical
symptoms include so-called “flashback” memories, a feeling of numbness
and emotional dullness, anhedonia and the avoidance of situations which
are connected with the trauma. Sometimes panic attacks and massive anxi-
ety can be triggered via the memory of the traumatic situation.
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Psychosis/psychotic states:

Can be found in different subgroups of the ICD-10 (particularly in the F0x,
F2x and F3x group). During psychotic states of mind the perception of real-
ity is impaired (often accompanied by delusions and hallucinations).

(Psycho)stimulants:

A broad category of substances inducing heightened alertness, increased vig-
ilance and – depending on their effectiveness – a sense of well-being and
euphoria. Some of these substances are prescribed for medical conditions
(e.g. Methylphenidate), others are manufactured for illicit substance abuse
(e.g. cocaine), and others again can be found in over-the-counter deconges-
tants, herbal extracts, caffeinated beverages, and cigarettes (cf. Section
1.4.3.1).

Psychotropic substance:

Any natural or synthetic substance which has an effect on cognitive, emo-
tional and motivational states or processes including, e.g., antidepressive
agents, hallucinogens, and tranquilising agents.

Retrograde amnesia: see Amnesia

Schizoaffective disorders (ICD-10: F25x):

Episodic disorders where both schizophrenic and affective symptoms can be
present at the same time. Criteria for affective disorders are combined with
schizophrenia-like symptoms such as delusions, auditory hallucinations,
speech disorders, catatonic symptoms (motor irregularities) and thought
disorders. Affective symptoms can be either depressive or manic or some-
times even combined.

Schizophrenia (ICD-10: F2x):

Goes along with thought disturbances, delusions and affective impairment
without intellectual disabilities. Symptoms include: delusions, hallucina-
tions, so-called “negative symptoms” (such as affective flattening, alogia or
avolition), formal thought disorder, feelings of thought control from outside
and behavioural changes of the person often leading to social withdrawal.
Symptoms have to be present for at least one month. Often a prodromal
phase can be seen in adolescents before the onset of schizophrenic symp-
toms. A prodromal phase can be accompanied by diminished interest,
absence from work, social withdrawal and dysphoria to an extent atypical for
the person affected. Several forms of schizophrenia can be differentiated
including: paranoid schizophrenia, hebephrenic schizophrenia, catatonic
schizophrenia, schizophrenia simplex and undifferentiated schizophrenia.
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Self-injurious behaviour:

Defined by Favazza (1998) as “deliberate, nonsuicidal destruction of one’s
own body tissue.” Favazza differentiated between major self-mutilation such
as “eye enucleation and castration, commonly associated with psychosis and
intoxication”, stereotypic self-mutilation which includes “such acts as head
banging and self-biting most often accompanying Tourette’s syndrome

and severe mental retardation” and superficial/moderate self-mutilation for
which “compulsive acts such as trichotillomania [repeated urge to pull out
scalp and body hair] and skin picking and such episodic acts as skin cutting
and burning” are typical.

Sham surgery:

In order to control for placebo effects of surgical interventions participants
of clinical trials are put in a position where they cannot tell whether they
received the surgical treatment in question or not. In the case of neurosurgi-
cal procedures this may include giving general anaesthesia to participants
and drilling a hole in the outer layer of the skull (cf. Section 2.6.1).

Smart pill: see nootropic substance

Stem cells:

Primal cells with the ability to renew themselves through cell division and
differentiate into a wide range of specialised cell types. Three broad cate-
gories of mammalian stem cells exist: embryonic stem cells, derived from
blastocysts as pre-implantation embryos, somatic (adult) stem cells, which
are found in matured tissues, and cord blood stem cells. As stem cells can be
readily grown under laboratory conditions and transformed into specialised
cells with characteristics consistent with cells of various tissues including
nervous tissue, their use in medical therapies has been proposed and is cur-
rently being explored.

Stimulants: see psychostimulants

Tardive dyskinesia (TD):

A possible side effect associated with the prolonged use of neuroleptic

medication. The expression “tardive” indicates that the dyskinesias can
continue even after the drugs are no longer taken. TD originates from a
dopamine (a neurotransmitter) blockade within the basal ganglia – a region
of the brain responsible for motor control. TD can lead to irregular move-
ments of tongue, mouth or body. So far there seems to be no pharmaceutical
substance to effectively combat TD.
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Torsades de pointes dysrhythmia:

A special pattern of cardiac dysrhythmia.

Tourette’s syndrome (ICD-10: F95.2):

Describes a combination of vocal and multiple motor tics starting before the
age of 18. Before onset of vocal tics there is often a history of motor tics. The
tics may consist of vocalisations and gestures which are of an obscene
nature.

Xenotransplantation:

The transplantation of living cells, tissues or organs (xenografts) from one
species to another, in particular from animals (e.g. pigs) to human beings.
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