Tilburg University

Neuroscientific evidence and criminal responsibility in the Netherlands
Klaming, L.; Koops, Bert-Jaap
Published in:
International neurolaw
Document version:
Peer reviewed version

Publication date:
2012
Link to publication

Citation for published version (APA):
Klaming, L., & Koops, E. J. (2012). Neuroscientific evidence and criminal responsibility in the Netherlands. In T.
M. Spranger (Ed.), International neurolaw: A comparative analysis (pp. 227-256). Heidelberg: Springer.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
- Users may download and print one copy of any publication from the public portal for the purpose of private study or research
- You may not further distribute the material or use it for any profit-making activity or commercial gain
- You may freely distribute the URL identifying the publication in the public portal
Take down policy
If you believe that this document breaches copyright, please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 13. dec. 2018

Klaming & Koops, ‘Neuroscientific Evidence and Criminal Responsibility in the Netherlands’

Published as:
L. Klaming & B.J. Koops (2012), ‘Neuroscientific Evidence
and Criminal Responsibility in the Netherlands’, in: T.M. Spranger (ed.),
International Neurolaw. A Comparative Analysis, Heidelberg etc.: Springer, p. 227-256.

Neuroscientific Evidence and Criminal Responsibility in the
Netherlands
Laura Klaming & Bert-Jaap Koops
Tilburg Institute for Law, Technology, and Society
Tilburg University

Abstract
Insights from neuroscientific research are increasingly advancing our understanding of the
neural correlates of human behaviour, cognition and emotion and can therefore be of
significant practical use in a legal context. One of the most fundamental legal applications of
neuroscience refers to the assessment of criminal responsibility. Recent empirical studies have
established links between certain brain structures and antisocial or criminal behaviour. Three
areas of brain abnormalities that are relevant for assessments of criminal responsibility can be
differentiated: (1) impairments in the frontal lobes and associated problems with impulse
control, aggressiveness and the processing of information that is evocative of moral emotions,
(2) abnormalities in the limbic system and associated problems in affective processing, and
(3) the potential side-effects of neurotechnologies and associated problems with impulse
control, aggressiveness and disinhibited behaviour. This chapter addresses recent research
findings in these three areas and how these could affect responsibility assessments. In
addition, eight cases are discussed in which insights from neuroscientific research have been
used by Dutch courts in responsibility assessments. By illustrating how neuroscientific
evidence has already entered the courtroom in the Netherlands, the possible conditions and
implications of such practice are addressed.

1. Introduction
Neuroscience is rapidly increasing our knowledge of the functioning of the brain. Recent
studies have for instance shown that reduced prefrontal volume and abnormal activity in the
prefrontal cortex – which is an area in the brain that is involved in various cognitive processes
and executive functions including attention, working memory, planning and decision-making
– are associated with antisocial behaviour (Barkatarki et al. 2006; Brower & Price 2001;
Laakso et al. 2002; Raine et al. 1998; Raine et al. 1997; Sapolsky 2004; Volkow et al. 1995).
Additionally, research has revealed that the frontal cortex plays an important role in moral
reasoning and response inhibition (Greene et al. 2004; Horn et al. 2003; Liddle et al. 2001;
Moll et al. 2002) and is associated with intentional behaviour (Haynes et al. 2007). For
instance, Moll and his colleagues (2002) demonstrated that certain areas in the prefrontal
cortex and superior temporal sulcus – which is an area in the brain that is involved in tasks
such as the interpretation of other people’s actions and intentions, the comprehension of
speech and the perception of biological motion – are engaged when individuals view scenes
that are evocative of moral emotions, which suggests that these brain regions are involved in
moral processing. Damage to these areas may therefore compromise an individual’s ability to
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know right from wrong or to act upon knowledge of the morality of behaviour. Neuroscience
research has furthermore indicated that certain brain areas that are associated with high-level
executive functions including areas in the frontal cortex are more active during deception,
which has been argued to be due to the increased cognitive effort involved in lying
(Langleben et al. 2002; Spence et al. 2004).
These and other insights from neuroscientific studies can be of relevance to the law. As
outlined by Goodenough and Tucker (2010), the interactions between neuroscience and the
law can be grouped into the following three categories: (1) the law of neuroscience, (2)
neuroscience of the law and (3) neuroscience in law. The first category refers to the regulation
of neuroscientific research and applications and focuses on issues such as informed consent,
privacy and dealing with incidental findings in experimental research involving human
participants. Additionally, advances in neuroscience are believed to have implications for
intellectual property issues such as the patenting of mental processes (Goodenough & Tucker
2010; Greely 2004; Tovino 2007). The second category of neurolaw refers to the
neuroscience of normative judgment and decision-making. Research on neuroscience of the
law has studied the neural correlates of normative and legal judgment (Casebeer &
Churchland 2003; Goodenough & Prehn 2004; Schleim et al. 2010) and decisions about
punishment (Buckholtz et al. 2008; Knoch et al. 2010; Seymour et al 2007). Research in this
area has for instance demonstrated that legal judgments involve other brain areas as compared
to moral judgments, namely areas associated with reflecting explicit rules (Schleim et al.
2010). The third category of neurolaw refers to the study of cognition and behaviour relevant
to the law, for instance truth-telling and memory, impulsive behaviour (Barkataki et al. 2008;
Raine et al. 1998), moral reasoning (Greene et al. 2004; Moll et al. 2002), psychopathy (Kiehl
et al. 2001), and drug addiction (Hyman et al. 2006). These findings can be of great practical
use in the legal context, for instance to detect deception (Kozel et al. 2005; Langleben et al.
2002; Spence et al. 2001: Wolpe et al. 2005), to develop treatment options for criminal
behaviour (Greely 2008), to enhance eyewitness memory (Klaming & Vedder 2009; Vedder
& Klaming 2010) and to detect physical and emotional pain and suffering (Grey 2007; Jones
et al. 2009; Kolber 2007; Ochsner et al. 2006; Peyron et al. 2000; Tovino 2007). One of the
most fundamental legal applications of neuroscience within this third category refers to the
possibility of determining criminal or civil responsibility1, i.e. the degree to which a person
can be held legally accountable for her actions. Since up to now the use of neuroscience in a
legal context is confined to assessments of responsibility, we have chosen this as the topic of
focus in this chapter to illustrate the potential implications of neuroscience for the law.
There are two ways in which neuroscience can impact on criminal responsibility. The first is
on the theoretical and most general level: do or should the insights appearing from
neuroscientific research alter our conception of criminal responsibility? As research seems to
suggest that decisions are taken in the brain before the subject is conscious of them, can we
then still hold the subject accountable for her actions, in the most general and fundamental
sense? A significant body of research is discussing notions of responsibility and
accountability, free will, and consciousness in light of neuroscientific research (e.g. Aharoni
et al. 2008; Greene & Cohen 2004; Morse 2004, 2007; Roskies 2006; Sapolsky 2004; Vincent
2010a). While some researchers believe that advances in neuroscience will show that
neuroscience challenges our ideas of free will and will therefore have to lead to changes in the
law (Greene & Cohen 2004; Sapolsky 2004), others have argued that existing legal principles
and practice can accommodate whatever new information neuroscience will provide, mainly
because there is no brain correlate of responsibility (Gazzaniga 2006; Morse 2004, 2007).
Instead of being a property of an individual, responsibility is a normative concept (Gazzaniga
2006). Still others have argued that neither neuroscience nor criminal responsibility are
1

The terms responsibility, accountability and liability will be used interchangeably in this chapter.
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unified concepts, which complicates answering the question whether neuroscience is relevant
to the law (Vincent 2010).
The second way in which neuroscience impacts on criminal responsibility is on a more
applied and specific level: if neuroscientific research shows abnormalities in brain functioning
of a specific subject, for example in areas associated with morality or impulse control, the
question arises whether the subject can be held accountable for specific acts she committed.
Research on the underlying neural mechanisms of moral judgment and intentional behaviour
is still in its infancy, and the responsible use of neuroscientific evidence to answer questions
of liability therefore seems questionable at this point in time. Nevertheless, the fact that recent
empirical studies have established links between brain structures and antisocial or criminal
behaviour warrants the assumption that neuroscience could play a more important role in
assessments of criminal responsibility in the future. In fact, neuroscientific evidence has
already been used in order to argue for diminished responsibility in various cases both in the
Netherlands and internationally. Additionally, new technologies such as Deep Brain
Stimulation that are intended to treat neurological and psychiatric disorders raise new
concerns for questions of criminal responsibility.
Contrary to the general and fundamental discussion of criminal responsibility, the use of
neuroscientific evidence of brain abnormalities in concrete criminal cases has been less a
topic of research so far, even though it is more immediately relevant to actual practice of
criminal law. For these reasons, we focus our discussion in this chapter on the second type of
question: how does neuroscientific evidence impact the attribution of criminal responsibility
in concrete cases? Since this question depends to a significant extent on the theory and
practice of the specific legal system at issue, we base our discussion on Dutch law.
Neuroscientific research of brain abnormalities that are relevant for assessments of criminal
responsibility can be broadly separated into three main areas. The first line of research focuses
on impairments in the frontal parts of the brain and associated problems with impulse control
and aggressiveness as well as with the processing of information that is evocative of moral
emotions. The most frequently cited case of an individual with frontal lobe damage is that of
Phineas Gage who, after having suffered severe damage to his left ventromedial frontal cortex
caused by an accident, changed as a person. While his intelligence remained unaffected and
he was not impaired in movement, speech and memory, he had lost any social inhibitions,
became capricious and indulged in profanity which often offended those around him
(Damasio et al. 1994). This case demonstrates the importance of the frontal parts of the brain
in self-control and the ability to act appropriately in social situations. The second line of
research studies limbic abnormalities and affective processing. The limbic system is a
network of brain regions that includes the hippocampus, hypothalamus and amygdala and is
involved in various functions such as memory and regulating emotion. In the case of Brian
Dugan, who was found guilty for murdering a 10-year-old girl, evidence pertaining to his
malfunctioning limbic system was presented as a mitigating factor in the sentencing phase of
the trial. The expert witness assigned by Dugan’s defence lawyers argued that Dugan, like
other psychopaths, had reduced levels of activity in his limbic system (Hughes 2010).
Neuroscientific research has indicated that psychopaths show less activity in limbic structures
when they are presented with affective materials (Kiehl 2006; Kiehl et al. 2001). Apparently,
anomalies in affective processing such as a lack of empathy which are often found in criminal
psychopaths may be linked to inadequate activation of the limbic system.
In addition to the link between antisocial behaviour and frontal lobe impairments as well as
reduced activation of limbic structures, we believe that there is a third link between activities
in certain brain structures and criminal behaviour that is relevant in discussions about
neuroscience and responsibility. The application of neurotechnologies including
psychopharmaca and Deep Brain Stimulation (DBS) can have unwanted side-effects. These
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technologies may in rare cases induce changes in a patient’s personality which may
conceivably result in criminal behaviour (Breggin 2003/2004; Healy et al. 2007; Klaming &
Haselager 2010; Okado & Okajima 2001). It is for instance known that certain antidepressants
can have effects such as mania, agitation and akathisia, which is an inner agitation that
typically manifests itself in the inability to stop moving and that has been associated with
increased aggressiveness (Breggin 2003/2004; Healy et al. 2007; Okado & Okajima 2001).
These behavioural reactions can result in violence and other forms of abnormal behaviour,
including abnormal sexual behaviour in some patients, especially in the initial period of
taking the medication. In addition to psychopharmaca, DBS can have unwanted side-effects
that may in rare cases lead to criminal behaviour. DBS is a is a well-accepted treatment for
movement disorders, including Parkinson’s disease (PD), Dystonia and Essential Tremor, if
symptoms are medically intractable and/or medical treatment has serious side-effects (Houeto
et al. 2002; Limousin et al. 1998; Weaver et al. 2009). It is also currently explored as a
treatment option for a variety of neurological and psychiatric disorders (Gabriël et al. 2003;
Mayberg et al. 2005; Sturm et al. 2003). Although to our knowledge no case in which a DBS
patient became criminal as a result of the treatment has yet been described, side-effects have
been reported in the literature, such as increased impulsivity and aggressiveness (Hälbig et al.
2009; Houeto et al. 2002; Sensi et al. 2004; Frank et al. 2007) or inappropriate sexual
behaviour (Houeto et al. 2002; Leentjens et al. 2004), both of which could result in wrongful
or even criminal behaviour. We therefore believe that certain treatments that affect brain
functions can cause changes in an individual’s behaviour patterns in such a way that he acts in
morally or legally questionable ways. Consequently, the use of neurotechnologies such as
certain psychopharmaca and DBS and their impact on an individual’s brain pose important
questions for criminal responsibility.
In light of these three distinct areas of neuroscientific research, we will describe how recent
research findings in these areas are being or could be used to determine a suspect’s
responsibility. We start this discussion with further examining the potential impact of
neuroscientific research into brain abnormalities in relation to criminal responsibility in
general (section 2). We will then discuss the same issue, applied to the Dutch legal system
and practice. We will briefly explain the concept of criminal responsibility in Dutch criminal
trial and forensic practice, and, based on the consecutive stages in which cognitive and other
brain functions could be used in the court’s decision-making on attributing criminal liability,
we will discuss whether and how relevant findings of neuroscientific research on frontal lobe
impairments, reduced activation in the limbic system and the potential impact of
neurotechnological interventions are or could be used by the Dutch courts. We will illustrate
the discussion with case descriptions (section 3). We will conclude by discussing the actual
and potential relevance of neuroscientific findings for the assessment of responsibility in
Dutch criminal law and possible conditions and implications of such practice (section 4).

2. Neuroscience and Criminal Responsibility
Since insights from neuroscience are greatly advancing our understandings of human
behaviour and cognition, it seems only logical that neuroscience can contribute to our
understanding of what it means to act intentionally and knowingly. As described above,
neuroscientific research on responsibility has focused on the link between frontal lobe
dysfunction and criminal behaviour on the one hand and limbic system dysfunction and
criminal behaviour on the other hand. Damage to either of these brain regions could be seen
as indicative of poorly developed or pathologically disturbed mental capacities and hence of
diminished responsibility or complete absence of responsibility. In addition to these two types
of dysfunction and their implications for criminal responsibility, we will discuss the role of
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potential side-effects of neurotechnological interventions and their implications for criminal
responsibility.
2.1 Frontal lobe dysfunction and criminal behaviour
The frontal lobes, which are located in the front part of the brain and which are involved in
various cognitive processes and executive functions including attention, working memory,
planning and decision-making, seem to play an important role in moral judgment and
intentional behaviour and therefore might be relevant to responsibility assessments. A link
between frontal lobe dysfunction and violent behaviour has been reported in the literature
(Brower & Price 2001; Raine et al. 1997; Raine et al. 1998; Sapolsky 2004, Volkow et al.
1995). For instance, research has found that murderers have reduced glucose metabolism in
the prefrontal cortex (Raine et al. 1997). This finding suggests prefrontal deficits in antisocial
individuals which may predispose them to higher impulsivity and lower self-control. In line
with this finding, another study has shown that affective murderers in contrast to predatory
murderers and a non-criminal control group had decreased activity in their prefrontal cortex,
which suggests that affective murderers are less able to control their aggressive impulses due
to insufficient prefrontal regulation (Raine et al. 1998). Hence, dysfunctions in certain areas in
the frontal cortex can interfere with an individual’s ability to control his impulses and foresee
the consequences of his behaviour.
Additionally, studies have revealed that the orbitofrontal regions, including the orbitofrontal
cortex and the ventromedial prefrontal cortex, are activated during moral reasoning. For
example, when individuals were confronted with pictures that were morally charged, for
instance pictures that depicted a physical assault or a war scene, they showed increased
activation in the orbitofrontal cortex and superior temporal sulcus (Moll et al. 2002). The
involvement of orbitofrontal regions in moral processing and decision-making was replicated
in several studies (Casebeer & Churchland 2003; Greene et al. 2004), indicating that these
brain regions play an important role in moral processing. Damage to these areas may therefore
compromise an individual’s ability to know right from wrong.
Based on the findings of empirical research, frontal lobe dysfunction can implicate several
deficits in planning and foresight, in moral and social judgment and in the regulation of
behaviour; it therefore seems to play a substantial role in explaining some types of criminal
behaviour. Damage to the frontal lobes can for instance be caused by mild or traumatic brain
injuries (for instance due to a motor-vehicle accident, a sport accident or a fall) or by a brain
tumour. An interesting case in this regard is that of a 40-year-old man with so-called acquired
paedophilia. The man experienced sudden and uncontrollable paedophilia for which he was
ultimately ordered by a judge either to undergo inpatient rehabilitation in a program for sexual
addiction or to go to jail. Although he knew that his behaviour was morally wrong and he
furthermore had a strong desire to complete the treatment program and to avoid prison, the
man was unable to control his sexual urges and was eventually expelled from the
rehabilitation centre. Right before his prison sentence, he received a neurological examination
because of sudden severe headaches. During this examination, an egg-sized tumour was found
in the orbitofrontal cortex. After the tumour had been removed, the inappropriate urges
disappeared and the man successfully completed the rehabilitation program. When about a
year later the man started secretly collecting pornography again, re-growth of the tumour was
detected. Again, after removing the tumour, the urges disappeared (Burns & Swerdlow 2003).
This case demonstrates that damage to the frontal lobes, in this case caused by a tumour, can
significantly change an individual’s behaviour.
Based on this case and the findings of several studies, it seems that frontal lobe damage can
cause a number of deficits that might excuse criminal behaviour or lead to treatment rather
than imprisonment of perpetrators. However, it is also important to note that most people with

Page 5

© 2012 Klaming & Koops

Klaming & Koops, ‘Neuroscientific Evidence and Criminal Responsibility in the Netherlands’

some kind of damage to their frontal lobes never show any antisocial or criminal tendencies
(Brower & Price 2001). For instance, the literature describes the case of a woman who was
found to lack more than 75% of her cerebral cortex and nevertheless did not have any
problems controlling her behaviour (Glannon 2005). In addition to this case, the decision of
the United States Supreme Court in the case Roper v. Simmons is relevant for the argument
that brain abnormalities imply that an individual cannot be held responsible for his actions. In
2004, the Supreme Court reviewed the case of Christopher Simmons, who at the age of 17
had robbed and murdered a woman (Roper v. Simmons). Simmons was initially convicted of
first-degree murder and sentenced to death. However, the Supreme Court later ruled that it is
unconstitutional to impose the death penalty on individuals under the age of 18 based on the
argument that the frontal cortex is not yet fully developed in adolescents and they are
therefore incapable of acting rationally and controlling their impulses (Beckman 2004).
However, as outlined by Glannon (2005) and others, there are problems with this argument.
An abnormality in the frontal cortex does not necessarily imply a lack of impulse control.
After all, if Simmons had an immature brain at the age of 17 due to the normal development
of the brain, all adolescents have immature frontal lobes and yet only an extremely small
number of adolescents ever display any antisocial or criminal behaviour. Hence, abnormalities
in the frontal cortex do not automatically imply a lack of impulse control.
2.2 Limbic system dysfunction and criminal behaviour
While the frontal lobes seem to be particularly relevant to responsibility assessments,
dysfunction in other brain areas may of course also be associated with violent or criminal
behaviour. Studies have for instance shown that reduced activity in the thalamus (Barkataki et
al. 2008) and a dysfunctional amygdala-hippocampal complex (Kiehl et al. 2001) are linked to
antisocial behaviour. Research on psychopathy has shown that psychopathic individuals have
decreased activation in the limbic system, a structure in the middle of the brain including the
hippocampus, hypothalamus and amygdala, when they view negative affective pictures (Kiehl
et al. 2001). The limbic system is involved in various functions, most notably memory and the
regulation of emotion. In contrast to normal individuals, psychopaths fail to differentiate
between negative and neutral material. They lack empathy, are unable to experience guilt or
remorse, are highly manipulative and are typically unconcerned about the consequences of
their actions. The finding that psychopaths have decreased limbic activation has been taken as
an indication for a biological basis for the affective abnormalities observed in psychopaths. In
addition to decreased activation in the limbic system when being confronted with information
that is morally charged, psychopaths were found to have increased activity in prefrontal
regions (Kiehl et al. 2001; Müller et al. 2003). This finding has been interpreted as supporting
the notion that psychopathic individuals use cognitive strategies to process affective
information instead (Kiehl et al. 2001). This finding is supported by a study exploring the
neural correlates of conscious self-regulation of emotion in healthy individuals (Beauregard et
al 2001). The participants in this study watched erotic film excerpts and were either instructed
to respond normally or to suppress their emotional responses. In the first group of
participants, limbic and para-limbic structures were activated, while in the latter group,
prefrontal regions were activated instead, leading the researchers to conclude that humans
have the capacity to self-regulate their emotional responses. Additionally, they concluded that
“a defect of this neural circuitry [...] may have disastrous psychological and social
consequences” (Beauregard et al. 2001 p. 5).
Based on the findings of research on the neural correlates of psychopathy, some researchers
believe that psychopathy is as much an illness as for instance schizophrenia. However, there
is a debate about whether the fact that psychopathy has a biological basis is an argument to
excuse or condemn criminal behaviour (Maibom 2008; Miller 2008; Reimer 2008; Vincent
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2010). A diagnosis of psychopathy is therefore currently in some cases (mainly and probably
exclusively in the United States) used to argue for mitigation of the sentence rather than for
diminished responsibility. The above described case of Brian Dugan is the most well-known
case in this regard.

2.3 Neurotechnologies and criminal behaviour
Most medical treatments or interventions can have unwanted side-effects, some of which may
even lead to morally or legally questionable behaviour. For instance, it is well known that
antidepressants can have effects such as mania, agitation and akathisia, which is an inner
agitation that typically manifests itself in the inability to stop moving and that has been
associated with increased aggressiveness (Breggin 2003/2004; Healy et al. 2007; Okado &
Okajima 2001). These behavioural reactions can result in violence and other forms of
abnormal behaviour, including abnormal sexual behaviour in some patients, especially in the
initial period of taking the medication. In the literature, several cases in which individuals
without any prior history of aggressive or violent behaviour suddenly behaved violently after
taking antidepressants are reported (Breggin 2003/2004; Healy et al. 2007; Okado & Okajima
2001). Additionally, several legal cases linking violent behaviour to the use of antidepressants
have been reported (Breggin 2003/2004; Healy et al. 2007; Merckelbach et al. 2009). For
instance, Merckelbach and his colleagues (2009) describe the case of a 56-year-old man who
had murdered his girlfriend. When confronted with what he had done, the suspect stated that
he had problems remembering what exactly had happened, but that he believed that he had
probably murdered her. According to the authors, it is possible that the violent behaviour of
the suspect was caused by the antidepressant that he had started taking only a few days before
the murder. The suspect committed suicide before the court could make a decision in this case
(Merckelbach et al. 2009).
In addition to psychopharmaca, invasive neurotechnologies such as deep brain stimulation
(DBS) can have unwanted side-effects that may in rare cases lead to criminal behaviour. DBS
is a well-accepted treatment for movement disorders, including Parkinson’s disease, Dystonia
and Essential Tremor if symptoms are medically intractable and/or medical treatment has
serious side-effects (Houeto et al. 2002; Limousin et al. 1998; Weaver et al. 2009); it is
currently also explored as a treatment option for a variety of neurological and psychiatric
disorders (Gabriël et al. 2003; Mayberg et al. 2005; Sturm et al. 2003). Although to our
knowledge no case in which a DBS patient became criminal as a result of the treatment has
yet been described, side-effects have been reported in the literature, such as increased
impulsivity and aggressiveness (Hälbig et al. 2009; Houeto et al. 2002; Sensi et al. 2004;
Frank et al. 2007) or inappropriate sexual behaviour (Houeto et al. 2002; Leentjens et al.
2004), both of which could result in wrongful or even criminal behaviour. For instance, Sensi
and his colleagues (2004) describe the case of a 64-year-old patient who received DBS to treat
the symptoms of Parkinson’s Disease and who a few days after the implantation of the
electrodes displayed spontaneous, unprovoked aggressive outbursts. In the days following the
operation, he physically attacked other patients, medical staff and members of his family.
“When asked about his excessive and unusual conduct the patient denied being aggressive; he
was not able to control himself if asked” (Sensi et al. 2004, p. 248). Another case that is
discussed in the literature concerns a 62-year-old Dutch man suffering from a severe case of
Parkinson’s Disease. He showed remarkable improvement of his physical condition during
DBS treatment, but at the same time manic and megalomanic symptoms as well as boundarycrossing sexual behaviour were observed (Leentjens et al. 2004). On the basis of these and
other cases discussed in the literature, it seems that interventions that aim at changing specific
brain activity can have unwanted side-effects, some of which may lead to morally or legally
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questionable behaviour and therefore raise the question whether an indivual who acted under
the influence of such an intervention can or should be held (completely) responsible for his
actions.

3. Neuroscience and Criminal Responsibility in Dutch Law
3.1 Criminal responsibility in Dutch law
A prerequisite for culpability in most jurisdictions is that the accused must have acted
intentionally or knowingly. However, even if someone acted intentionally or knowingly, there
may be circumstances that prevent attribution of criminal liability, for example if
circumstances point to a case of force majeure, self-defence, or that someone acted in the
exercise of government authority. For the purpose of this chapter, the exception of an unsound
mind is relevant. In Dutch law, an individual cannot be held responsible if his mental
capacities were seriously deficient at the time he committed a crime: “Not punishable is he
who commits an act which cannot be attributed to him because of poorly developed or
pathologically disturbed mental capacities” (Article 39 of the Dutch Criminal Code (DCC)).
This provision determines that an individual cannot be held accountable in criminal law for
his actions if he lacks particular mental capacities that enable him to act (sufficiently)
intentionally and knowingly. The emphasis is on whether the act can (in a more objective
sense) be attributed to the defendant (toerekenbaarheid) rather than on whether (in a purely
subjective perspective) the defendant was able to determine his will during the act – the train
driver who fell asleep could not subjectively do much about his negligence, but the fact can be
attributed to him nonetheless (De Hullu 2003, p. 343). An important change in this provision
was the replacement in 1928 of ‘powers of reason’ (verstandelijke vermogens) by the broader
‘mental capacities’ (literally: ‘mind capacities’: geestvermogens), so that not only cognitive
but also emotional deficiencies could be included in the scope of the exception (De Hullu
2003, p. 345).
The defect or disorder of the mental capacities must have existed at the time of the crime and
must have contributed to the perpetration of the crime, i.e. there must be a relation between
the crime and the defect or disorder of the suspect’s relevant mental capacities (Mooij 2005).
The background of excluding culpability, also in relation to mental capacity, was briefly
explained in the Explanatory Memorandum when a new Criminal Code was introduced in
1886: ‘No criminal responsibility without accountability of the act to the perpetrator, and no
accountability in case either the freedom of acting – choosing between doing or not doing
what the law prohibits or requires – is excluded or the perpetrator is in such a state that he
cannot realise the unlawfulness of his act and cannot calculate its consequences’ (quoted in
De Hullu 2003, p. 284, our translation). This shows that two capacities are considered key to
criminal responsibility: the freedom of choosing to act or not to act (which may be related to
impulse control) and the capacity to distinguish right from wrong.
In the Netherlands, an assessment of the suspect’s accountability can be ordered by the court
if it believes that the suspect may be suffering from a defect or disorder of his mental
capacities. Typically, the court orders a mono-disciplinary assessment, which involves a
psychiatrist or a psychologist, or a bi-disciplinary assessment, which involves both a
psychiatrist and a psychologist. In such cases, the expert typically only has one or two
interviews with the suspect. In severe cases, i.e. if the crime and the assumed
psychopathology are severe, the court can order a more intensive multidisciplinary
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assessment, which means that the suspect is assessed during a seven-week observation period
in a forensic institution (Barendregt et al. 2008).
A 5-point scale (complete responsibility – slightly diminished responsibility – diminished
responsibility – severely diminished responsibility – complete absence of responsibility) is
used in forensic practice in the Netherlands in order to determine the degree of responsibility.
Responsibility is typically measured by a number of clinical variables, which are determined
by means of an anamnesis and standardized behavioural and/or (neuro)psychological tests, as
well as by demographic and crime-related variables (Barendregt et al. 2008). Complete
absence of responsibility is a reason for discharge, i.e. the suspect committed the crime but is
not liable to punishment or the criminal act cannot be attributed to the suspect, while
diminished responsibility is typically a reason for mitigated sentencing and typically leads to
an order of detention during Her Majesty’s pleasure (terbeschikkingstelling, TBS).
3.2 Neuroscientific evidence in the courtroom
Although the number of cases is unknown, neuroscientific evidence aimed at the assessment
of responsibility has already entered the courtroom in the Netherlands2. In some cases, the
expert witness – a behavioural neurologist – did not find any brain damage or not sufficient
connections between the brain damage and the behaviour that constituted the criminal act, and
hence the suspect was considered fully responsible (cases LJN BA9671, BO0306, and
BK3854). In other cases, however, brain damage and a link between the damage and the
behaviour was found that did influence the decision about the degree of responsibility.
We briefly describe eight court cases to illustrate the use of neuroscientific evidence in Dutch
criminal cases. Not all of them directly deal with criminal liability, but they all involve an
assessment of the suspect’s capacities conducted by inter alia a neurologist. The first case
refers to the use of neuroscientific evidence to determine the defendant’s capacity to
understand prosecution (LJN BM8774). The second case refers to the use of neuroscientific
evidence to determine intentionality (LJN BC9296) and the third case refers to the use of
neuroscientific evidence to determine premeditation (LJN BB2861). We then briefly describe
five cases in which neuroscientific evidence was used to determine culpability. In three of the
five cases, the suspect had frontal lobe damage which according to the expert witness
impaired his ability to control his impulses (LJN AV1864, LJN BK5962, LJN BA3923). In
the fourth of the five cases, a defect at the pituitary gland was considered during the
responsibility assessment (LJN BM1948). Cases in which reduced activity in the limbic
system plays a role in the determination of culpability are however extremely rare. In the last
case, the evidence pertains to the potential side-effects of the antidepressant taken by the
suspect (LJN BK4178). To our knowledge, there have not yet been any cases in the
Netherlands in which the expert charged with the responsibility assessment has argued for
diminished responsibility due to the unwanted side-effects of DBS. So far, frontal lobe
dysfunction seems to play the most important role in neuroscientific responsibility
assessments in the Netherlands.
3.2.1 Use of neuroscience to determine defendant’s capacity to understand prosecution
Before the court assesses whether the charge can be proven and whether the defendant can be
held responsible for her act, the court has to answer preliminary questions: whether the
2

In all cases discussed in this chapter in which a neurologist was involved as one of the expert witnesses, he
explained the suspect’s behaviour in terms of deficits caused by specific brain damage (with an exception of case
LJN BM1948, in which the brain damage was not believed to have affected the suspect’s behaviour). On the
basis of the summaries of the court decisions it is unclear how exactly the expert assessed the brain damage and
associated deficits. In all cases however, the expert referred to some kind of brain damage and explained the
suspect’s behaviour in terms of this damage.
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summons is valid, whether the court has jurisdiction, whether the prosecutor is allowed to
prosecute, and whether there are reasons to suspend the prosecution (art. 348 Dutch Code of
Criminal Procedure, DCCP). A possible reason to suspend the prosecution is that the
defendant is incapable of understanding the prosecution: “If the suspect suffers from poorly
developed or pathologically disturbed mental capacities that are such that he is not capable of
understanding the gist of the prosecution brought against him, the court will suspend the
prosecution, regardless of its stage” (art. 16 para 1 DCCP).
District Court Amsterdam 21 June 2010 / Court of Appeals Amsterdam 27 August 2010
A man was charged with murder in early 2010 (LJN BM8774). The defence called for
suspension of the prosecution, arguing that the defendant was incapable of understanding the
gist of the prosecution brought against him. A report from, inter alia, a psychologist,
psychiatrist, and behavioural neurologist showed that the defendant suffered from brain damage
in the form of a laesion in the nucleus caudatus which constituted a frontal syndrome of
permanent damage. Together with the personal observation of the court in its questioning of the
defendant, the court concluded that the defendant did not sufficiently understand the charge,
why he was in preventative custody, nor the relationship between the preventative custody and
the court hearings. The attorney was not able to have a meaningful conversation with the
defendant and could not prepare a defence accordingly. Consequently, the defendant was
incapable of understanding the gist of the prosecution, and hence, the court determined the
prosecution to be suspended on the basis of article 16 DCCP.
Part of this case hinged on the interpretation of article 16 DCCP, a very rarely used provision
with not very clear case-law. Historically, article 16 was meant for situations in which the
defendant became mentally ill after the crime, but when the provision was changed in 1988, the
formulation of the provision allowed an interpretation that the mental illness already existed at
the time of the crime. And although the provision suggests that the legislator had temporary
mental disturbances in mind (para 2 of article 16 indicates that the suspension be lifted as soon
as the defendant has recovered), temporariness was not a necessary condition either. The court
based both these interpretations on the phrase “poor development” of the mental capacities,
arguing that a poor development is likely to have existed for a long time and to continue to
exist.
However, the district court’s verdict was quashed in appeal (LJN BN5666), since the court of
appeal interpreted article 16 as, in principle, still applying only to cases where a mental illness
occurred after the crime. For situations in which the defendant already suffered from a mental
defect at the time of the crime, the rules on absence of or diminished culpability (art. 37 et seq.
DCC) and on how to prosecute defendants with poorly developed or pathologically disturbed
mental capacities (art. 509a et seq. DCCP) will be sufficient for securing a fair trial, according
to the appeals court. It also found that the medical experts had not been asked the correct
questions: instead of the question “Can the defendant be considered capable of standing trial?”,
they should have been asked the specific legal questions whether the defendant could be held
accountable for his act (art. 37 DCC) and whether he was capable of sufficiently securing his
interests (art. 509a DCCP), as well as whether he was capable of understanding the gist of the
prosecution (art. 16 DCCP). The appeals court therefore referred the case back to the district
court for further behavioural examination.
The follow-up of the case is still pending at the time of writing.

The case is interesting in that it shows that impairments of brain functions can have different
effects on the criminal proceedings, depending on the type of impairment in relation to the
stage of the procedure. A distinction is made between the (mental) capacity to defend one’s
interests (art. 509a DCCP) and the capacity to understand the gist of the prosecution (art. 16
DCCP). If the former is impaired, the defendant can be prosecuted, but he is likely not to be
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held culpable if the same impairment is found to have influenced his behaviour at the time of
the crime; he can then, for example, be sentenced to detention during Her Majesty’s pleasure.
If the latter capacity is impaired, the defendant will no longer be prosecuted, as the very idea
of the prosecution has become meaningless. (Although this does not necessarily imply that the
defendant is released; he can still be kept in preventative custody, as provided by article 17
para 2 DCCP, awaiting future examination in case recovery is considered possible.) If the
impairment of the latter capacity – to understand the gist of the prosecution – already existed
at the time of the crime, however, the impairment is likely to be related to the criminal
behaviour, and most courts then find article 16 DCCP inapplicable (in line with the decision
of the Court of Appeal in the above case), and instead opt for continuing the prosecution
while taking into account art. 509a et seq. DCCP. Only if the brain impairment occurred after
the crime does the understanding of the gist of the prosecution come into play. An example of
this is a defendant who was charged with having illegally disposed of a dead body in 2001,
and who subsequently, in 2004, had various cerebral haemorrhages and infarcts leading to
vascular dementia. A neuropsychologist and neurologist reported that the man suffered from
multiple cognitive functional impairments directly caused by cerebrovascular accidents, as a
result of which no recovery was expected. The court therefore suspended the prosecution on
the basis of article 16 DCCP, and – because recovery was extremely unlikely – determined
the case closed on the basis of article 36 DCCP (LJN AY8840).
3.2.2. Use of neuroscience to determine intentionality and premeditation
If the court has answered the preliminary questions of article 348 DCCP in the affirmative –
and hence the prosecution can be continued – the court has to answer two subsequent
questions: first, whether it can be proven that the charged fact has been committed by the
suspect and if so, which crime this charged fact constitutes, and, second, if the fact is indeed a
crime, whether the defendant can be held culpable and which punishment or measure is
appropriate (art. 350 DCCP). If the first part of the first question is answered negatively (i.e. if
the suspect is not proven to have committed the charged fact), the suspect will be acquitted
(art. 352 para 1 DCCP); if he has committed the fact but it is not a crime, or if the defendant
cannot be held culpable, he will be discharged. If the suspect is not held culpable because of
article 39 DCC (mental defects), the court can order him to be admitted to a mental hospital or
be detained during Her Majesty’s pleasure (art. 352 para 2 DCCP).
Neuroscientific evidence can, in principle, play a role in both stages of the court decision. In
this subsection, we discuss the first issue: whether it can be proven that the defendant
committed the charged facts and which crime this charged facts constitutes. Many criminal
provisions contain an explicit element of criminal intent that must be proven, and if a mental
impairment is found to be of such a nature that the person cannot be considered to have acted
intentionally or with premeditation, he will be acquitted.
District Court Amsterdam 28 March 2008
In 2007, a 63-year-old man stabbed a friend nine times as a result of which she deceased. The
suspect declared that he was annoyed by the victim’s behaviour. He furthermore declared that
he saw that the victim lost a lot of blood as a result of the stabbing and furthermore lost her
consciousness several times. When she regained consciousness and tried to get up he stabbed
her again. At the time of the incident, the suspect was intoxicated with alcohol and cocaine.
According to the expert witness, a behavioural neurologist, the suspect’s behaviour during the
incident was affected by damage to his frontal lobes. More specifically, the brain damage had
rendered the suspect unable to control his impulses and reflect on his actions in difficult
situations. The alcohol and cocaine were believed to have aggravated his impulsive behaviour.
Additionally, the expert witness stated that the suspect’s brain damage interfered with his free
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will. The presiding judge decided that the suspect had acted intentionally. More specifically, he
stated that although the suspect’s behaviour was affected by the frontal lobe damage, he did not
lack complete insight into the consequences of his actions. According to the judge, the suspect
was aware of the possibility that the victim would die as a result of the harm that he was
inflicting on her. Consequently, the court decided that the suspect had committed the act of
intentionally killing someone (manslaughter). On the basis of the expert witness’ report,
however, the judge decided that the suspect had severely diminished responsibility for his
actions as a result of the frontal lobe damage, which eventually resulted in reduced sentencing
of 18 months’ imprisonment, plus detention during Her Majesty’s pleasure (LJN BC9296)

This case demonstrates the use of neuroscientific evidence to determine intentionality, which
is important in light of deciding whether the suspect committed the charged facts. The case is
interesting, because it demonstrates that a diagnosis of serious impairments of the suspect’s
cognitive functions apparently has little impact on the court’s decision concerning the
intentionality of the suspect’s actions. The brain damage that was diagnosed by the
behavioural neurologist was considered serious, after all it resulted in the decision of severly
diminished responsibility. Despite its severity however, the damage was not deemed to have
affected the suspect’s intentionality. The court believed that although the suspect’s actions
were influenced by the brain damage, he knew what he was doing and therefore acted
intentionally. As discussed by Stevens and Prinsen (2009), who analyzed manslaughter cases
in the Netherlands in which the presiding judge decided that the suspect lacked intentionality
because of a mental disorder, the concept of intentionality is purely legal with little
psychological content. The suspect’s mental disorder – apparently regardless of its severity –
typically has little influence on the court’s decision concerning the intentionality of the
suspect’s actions. It seems that the only diagnosis that convinces the court that the suspect has
not acted intentionally is that of dissociation, which is characterized by a disruption of the
normal integration of an individual’s conscious functioning (Stevens & Prinsen 2009). A case
in which the court decided that the suspect did not act intentionally and was therefore
acquitted (art. 352 para 1 DCCP) concerns that of a man who caused an accident by knocking
over a biker with his car. The suspect himself indicated that he probably had a light epileptic
seizure, which the three expert witnesses (a psychiatrist, a psychologist and a neurologist)
could not rule out as cause of the suspect’s behaviour (LJN BN0983). The above described
case is furthermore interesting, because the same evidence that was used to determine that the
suspect had acted intentionally, was subsequently used to determine the degree of
responsibility. Although the court claimed that the brain damage did not affect the suspect’s
intentionality, it believed that the damage was severe enough to deem the suspect severely
diminished responsible for his actions.
District Court ’s-Hertogenbosch 5 September 2007
A 50-year-old man had murdered his wife during a fight about money by smashing her head
against the wall, choking and repeatedly stabbing her in the presence of their 9- and 7-year-old
children. He gave several accounts of what had happened when he was interrogated by the
police and after being confronted with the statements of his children, he said that they were not
lying but that he was unable to remember what had happened. On the basis of expert testimonies
– from a psychologist, a psychiatrist and a behavioural neurologist – the court judged that the
suspect had acted without premeditation and that he had diminished responsibility for his
actions. According to the psychiatrist, the suspect was suffering from an autistic spectrum
disorder, mental retardation, depression and damage to his frontal lobes at the time he
committed the crime, as a result of which he is diminished or severely diminished accountable
for his actions. The psychologist’s report stated that, at the time he committed the crime, the
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suspect suffered from a pervasive developmental disorder not otherwise specified. In addition,
he might suffer from a mental impairment, both of which led the psychologist to conclude that
the suspect should be held diminished responsible for his actions. According to the behavioural
neurologist, the suspect possibly suffers from damage to his frontal lobes, which is accompanied
by disturbances in his executive functions and a loss of impulse control. The behavioural
neurologist stated in his report that, if the report of the psychiatrist supports the diagnosis of
frontal lobe damage (which it does), the suspect’s actions were influenced by his frontal lobe
damage. According to the behavioural neurologist, as a result of the frontal lobe damage, the
suspect had less control over his impulses, was unable to adequately evaluate the situation, and
could no longer disrupt his actions once he had started them, which is why he repeatedly
stabbed his wife. The expert witnesses’ reports were considered during the determination of
which crime the charged fact constitutes; the court interpreted the statements of the experts in
favour of the suspect and determined that he had not acted premiditatedly, because his mental
disorder had probably caused an unexpected and extreme reaction towards his wife during the
fight. Additionally, the statements were considered in the deliberation of the verdict and the
suspect, being held diminished responsible, was sentenced to nine years in prison for
manslaughter (LJN BB2861).

This case is interesting for several reasons. First of all, the fact that the suspect claimed
memory loss could have been taken as an indication for some kind of dissociative disorder,
which as described above can be taken as a reason for lack of intent (although of course the
possibility that he falsely claimed memory loss to avoid prosecution or at least receive a
reduced sentence cannot be excluded). The suspect’s mental disorder did however not affect
the decision concerning intentionality. It was however taken as evidence for a lack of
premeditation. The court interpreted the expert witnesses’ testimonies as indicating that the
suspect’s mental disorder led to an unexpected and extreme reaction as a result of which he
acted the way he did. As a consequence of this decision, the suspect was charged with
manslaughter. The case is furthermore interesting because although they come to the same
conclusion of diminished responsibility, the psychiatrist’s and the psychologist’s diagnoses
are fairly different. The psychiatrist diagnosed an autistic spectrum disorder, mental
retardation, depression and damage to the suspect’s frontal lobes at the time he committed the
crime, whereas the psychologist diagnosed a pervasive developmental disorder not otherwise
specified. The psychiatrist’s and the neurologist’s testimonies are clearly aligned to each other
in sofar as they both include a diagnosis of frontal lobe damage. From the neurologist’s
testimony it seems that he based his diagnosis on the report of the psychiatrist: ‘If the other
assessments ([...], psychiatric report) confirm a frontal syndrome, the suspect’s behaviour was
influenced by this damage at the time of the crime. Because of the frontal syndrome, the
suspect had less controle over his impulses, was unable to adequately evaluate the situation
and could no longer disrupt his actions once he had started them’ (LJN BB2861, our
translation). Since the consequences of frontal lobe damage are rather severe and so are the
conclusions and decisions that the court bases on these assessments, it is somewhat surprising
that the neurologist’s diagnosis depended on the psychiatrist’s diagnosis.
As in the previous case, the experts’ testimonies were not only used to determine
intentionality and premeditation respectively, but were furthermore used to determine the
suspect’s responsibility. On the basis of the expert testimonies, the court decided that the
suspect was diminished responsible.
3.2.3 Use of neuroscience to determine culpability
As the previous subsection showed that defendants, despite possible mental impairments, are
usually considered to have acted with intent, most emphasis comes to lie with the second part
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of article 350 DCCP: whether the defendant can be held culpable for his act. Culpability in the
sense of attributability is a basic element of criminal liability; Dutch criminal law is often
characterised in that respect as a ‘guilt-based criminal law system’ (schuldstrafrecht) (De
Hullu 2003, p. 284). This, in principle subjective, approach is contrasted with a more
objective approach of an ‘act-based criminal law system’ (daadstrafrecht). In common-law
terms, Dutch law could be said to place more emphasis on mens rea than on actus reus when
it comes to attributing criminal responsibility. (Although it is often questioned whether Dutch
criminal law still retains such a subjective approach – an issue we will briefly discuss in
section 4.)
In determining culpability, the exception of article 39 DCC plays a central role. Whether a
defendant can be considered to suffer from impairments in his mental capacities, will depend
crucially on expert statements: as soon as the possibility of the exception is raised,
behavioural experts enter the criminal procedure. Article 37 para 2 DCC determines that – if a
court wants to order forced hospitalisation on the basis of poorly developed or pathologically
disturbed mental capacities, it can only do so after being advised by two or more behavioural
experts from different disciplines, including a psychiatrist, who have examined the defendant;
article 37a para 3 DCC provides the same for the measure of detention during Her Majesty’s
pleasure. As a result, case-law very frequently discusses reports from behavioural experts
when the culpability of the defendant is being questioned. Most often, this concerns
psychologists and psychiatrists, but sometimes, also behavioural neurologists have entered the
picture, who provide evidence based on their examination of the suspect’s brain functioning.
District Court Utrecht 14 February 2006
In 2005, a 74-year-old man was charged with sexual and physical abuse of four children. The
suspect was working as an alternative healer and had gotten into contact with the four children
through their mother who was one of his patients. The children’s mother was convinced of the
suspect’s healing qualities and decided that her four daughters should also see him. The suspect
sexually and physically abused the four girls over a period of several years. During the criminal
trial he was examined by a psychiatrist, a psychologist and a behavioural neurologist. The
psychiatric/psychological report stated that the suspect was suffering from a personality disorder
with narcissistic, antisocial and schizotypical characteristics. In addition, he had suffered two
cerebrovascular accidents (CVA) which contributed to cognitive impairments. According to the
psychiatrist and the psychologist, the suspect’s actions were primarily affected by his
personality disorder, while the cognitive impairments only had a marginal influence. They
furthermore reported that although the suspect was able to realize the wrongness of his actions,
he had less capacity to freely determine his will as compared to most people. The psychiatrist
and the psychologist believed that as a consequence of this, the suspect has diminished
responsibility for his actions. According to the behavioural neurologist, the CVAs caused
serious brain damage, which affected his motoric and cognitive functions. The behavioural
neurologist furthermore reported that it is therefore very likely that at the time he committed the
crimes, the suspect’s behaviour was influenced by an impaired judgment, which made it
impossible for him to foresee the consequences of his actions. The behavioural neurologist
concluded that on the basis of this, the suspect can be considered slightly diminished
responsible. The court accepted diminished responsibility and sentenced the suspect to four
years in prison, which is the sentence that was demanded by the prosecutor (LJN AV1864).

This case demonstrates the use of neuroscientific evidence to determine the degree of
responsibility. All experts came to the conclusion that the CVAs had caused cognitive
impairments and that the suspect’s capacity to freely determine his will was diminished.
However, according to the neurologist, this was the result of the cognitive impairments,
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whereas according to the psychiatrist and the psychologist, this was the result of the suspect’s
personality disorder and the cognitive impairments only had a marginal influence. Regardless
of this incongruence, all expert witnesses declared diminished responsibility. Although the
court adopted the experts’ opinion of diminished responsibility, due to the nature and the
severity of the charges, it nevertheless passed the sentence that was demanded by the
prosecution. Hence, diminished responsibility did neither lead to mitigated sentencing nor to
an order of detention during Her Majesty’s pleasure in this case.
District Court Alkmaar 24 June 2008
A man was charged with sexual abuse of a girl under the age of 12. The victim was the daughter
of one of the suspect’s neighbours who used to visited him to play with his pets. During the
criminal trial, the suspect was examined by a behavioural neurologist and a psychologist. The
behavioural neurologist detected symptoms of a beginning fronto-subcortical dementia as a
result of which the suspect suffers from cognitive limitations and increased impulsivity.
According to the expert, the suspect’s behaviour was influenced by the brain damage that is
related to the dementia. More specifically, due to the cognitive limitations and his impulsivity,
the suspect was unable to control his impulses and to foresee the consequences of his behaviour
and could no longer disrupt his actions once he had started them. In addition, the behavioural
neurologist believed that as a consequence of his brain damage related to the beginning
dementia, the suspect lacked the ability to reflect on his own actions which prevented him from
checking whether his behaviour was adequate. The psychologist referred to the neurologist’s
testimony and stated that the suspect was not sufficiently able to control his impulses. He
furthermore stated that the dementia was in an initial phase at the time he committed the crimes
and that the suspect did not show any other types of disinhibited behaviour which is why he is at
least partially accountable for his actions. On the basis of the expert testimonies, the court
decided that the suspect is diminished responsible for his actions and imposed a prison sentence
of 279 days of which 60 days are provisional and a probation of 2 years (LJN BK5962).

In contrast to the previous case, the suspect’s brain damage in this case was believed to have
had a greater impact on his behaviour; the suspect was unable to control his impulses and to
disrupt his actions once he had started them. Since at the time of the assessment and therefore
also at the time of the crime, the dementia was in an initial stage, the suspect was hold at least
partially accountable for his actions. The responsibility assessment did not result in an order
of detention during Her Majesty’s pleasure in this case.
District Court Amsterdam 26 April 2007
In June 2006, a man visited the Rijksmuseum in Amsterdam, randomly chose a painting, poured
petrol over the painting and lit it on fire. He was charged with arson and damage to goods.
During the criminal trial, the suspect was examined by a psychiatrist, a psychologist and a
behavioural neurologist. After consultation with each other, the experts testified that the suspect
suffered from frontal lobe damage which resulted from a previous leucotomy. As a result of the
brain damage, the suspect had developed a personality disorder with obsessive, neurotic and
narcissistic features. He was characterized as living in his own world and being primarily driven
by his obsessive beliefs. The experts contemplated that the suspect was aware of the wrongness
of his actions, but nevertheless was unable to act upon his free will. The court accepted the
experts’ judgment of severely diminished responsibility and sentenced him to one year in prison
and additionally imposed an order of detention during Her Majesty’s pleasure and a compulsory
admission to a psychiatric institution (LJN BA3923).

In this case, the suspect was determined severly diminished responsible for his actions due to
severe frontal lobe damage which had resluted from a leucotomy, which is a neurosurgical
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procedure that consists of cutting the connections to and from the prefrontal cortex.
Apparently, according to the expert witnesses, this damage had interfered with the suspect’s
free will. It seems that in this case the order of detention during Her Majesty’s pleasure and
the compulsory admission to a psychiatric institution were based on the rather severe mental
disorder as well as the suspect’s poor physical condition and the high risk for recidivism.

District Court ‘s-Gravenhage 22 April 2010
A man was charged with the murder of his wife. The suspect had shot at his wife several times
during the night in their bedroom and had subsequently reported himself to the police.
According to the psychiatrist and the psychologist who assessed the suspect, he was somewhat
mentally retarded which however according to them does not imply diminished responsibility.
The neurologist detected a tumour in the suspect’s pituitary gland, but concluded that there is
not sufficient indication for a link between this defect and the suspect’s behaviour during the
crime. The suspect was considered completely responsible, was convicted for murder and
received a sentence of 16 years’ imprisonment (LJN BM1948).

Although extremely rare, there seem to be cases in which a defect in the limbic system is
considered during the responsibility assessment. In this case, the suspect was suffering from a
tumour in his pituitary gland. The pituitary gland is located at the base of the brain underneath
the hypothalamus and produces hormones which regulate the other glands in the body. It is
part of the limbic system and is functionally connected to the hypothalamus. The neurologist
who detected the tumour did not find any evidence for a link between the defect in the limbic
system and the suspect’s behaviour. He therefore concluded that the suspect was fully
responsible for his actions. Whether the defect did actually not play any role in the suspect’s
behaviour or whether a defect in the limbic system is typically not used as evidence for
diminished responsibility or accepted as excuse for criminal behaviour is unclear from this
case. The fact that there seem to be very few cases in which the limbic system plays a role in
the assessment of responsibility suggests that it is not a common reason to assume diminished
responsibility.
District Court Haarlem 24 November 2009
The last case has received a considerable amount of media attention in the Netherlands. It
concerns a 63-year-old woman who had murdered her husband and daughter with an axe while
they were sleeping before trying to commit suicide. The woman had suffered from depressive
episodes since several years and had taken antidepressants to relieve the symptoms. However, a
few weeks before the incident she had stopped taking the medication upon the advice of her
family, who wanted her to get psychological help instead. Two days before the murder, the
suspect had an appointment with her general practitioner who subscribed a higher dose of the
antidepressants she had already taken earlier, since there was no improvement of the symptoms.
The expert testimonies concerning the impact of her depression and the medication on her
behaviour were inconsistent, ranging from slightly diminished responsibility to complete
absence of responsibility. According to a court-ordered assessment by a psychiatrist and a
psychologist, several factors including the depressive episodes and the woman’s personality had
contributed to the murder. The experts furthermore stated that they could not exclude the
possibility that the effects of the antidepressants played a role in the causation of her behaviour.
The defence lawyer subsequently ordered a counter opinion. According to these experts (a
psychiatrist and a psychologist), there is a direct causal link between the effects of the
antidepressants and the murder, which according to the experts implies that the suspect could
not exert her free will during the night she murdered her family. The woman was ultimately
convicted for murder, but received a reduced sentence of eight years’ imprisonment due to her
diminished responsibility (LJN BK4178).

Page
16

© 2012 Klaming & Koops

Klaming & Koops, ‘Neuroscientific Evidence and Criminal Responsibility in the Netherlands’

As this case demonstrates, medical interventions are sometimes considered during the
responsibility assessment. The court did not accept the opinion of one of the experts who
stated that there was probably a causal link between the medication and the suspect’s actions.
The court did however assume diminished responsibility on the basis of personality problems
including the depressive episodes. In addition, the court acknowledged that the medication
might have played some role in the suspect’s behaviour, probably by contributing to a certain
disinhibition. The decision of diminished responsibility resulted in a mitigated sentence in this
case. There are some other cases in which a causal link between the psychopharmaca taken by
the suspect and the subsequent violent actions was not accepted by the court and therefore did
not lead to a decision of diminished or complete abscence of responsibility (LJN BI6332, LJN
BL5774). Apparently, the possible side-effects of medical interventions that directly affect
specific brain activity is typically not considered as being a reason for diminished
responsibility. The reverse could, however, apply, in that people suffering from a brain
disorder could be held responsible for not having taking medication. In the case of a woman
who caused a lethal traffic accident due to an epileptic attack, her not having taken medication
was not considered sufficiently negligent to convict her for criminally negligent homicide,
because her neurologist had not explicitly prescribed medication. However, because she was a
professional taxi driver, the court found she should have asked the neurologist more clearly
about the consequences if she was indeed suffering from epilepsy, and she was convicted to
60 hours’ community service for causing danger on the road. (LJN BN7251)
Overall, it seems that in cases in which psychopharmaca might have played some role in the
suspect’s behaviour, it is typically the mental disorder for which the psychopharmaca were
prescribed rather than the possible side-effects of the medication that influenced the
responsibility assessment.

4. Discussion
The above briefly described cases demonstrate that neuroscientific evidence has already
entered the courtroom in the Netherlands. We found a number of cases in which
neuroscientific evidence played a role at some stage of the criminal trial – to determine the
defendant’s capacity to understand prosecution or to determine intentionality, premediation or
the degree of responsibility. However, it seems that at present neuroscientific evidence is not
used frequently in criminal procedure. In cases in which the court based its decision inter alia
on neuroscientific evidence, this evidence was always used in connection with a behavioural
assessment by a psychiatrist and in some cases also a psychologist. Apparently,
neuroscientific evidence is at least currently only an addition to evidence based on
behavioural assessments.
Interestingly, in all cases briefly described above, the same neurologist acted as an expert. It is
not entirely clear why this is the case, but it is possible that the neurologist was approached in
these cases by one of the other experts ordered with the responsibility assessment, because he
expected additional insights from the neurologist’s assessment. Nevertheless, without
questioning the eligibility and qualifications of this neurologist, including other neurologists
during the responsibility assessment might increase the objectivity and validity of
neuroscientific evidence in criminal procedure. At least it is important that there are other
neurological experts available, if only for counter-appraisal purposes.
On the basis of the cases briefly discussed above, it seems that the frontal lobes play a
predominant role in responsibility assessments if some kind of brain damage is believed to
underly the suspect’s behaviour. In five of the eight cases, some kind of damage to the frontal
lobes was diagnosed, which interfered with the suspect’s capacity to act upon his free will and
to foresee the consequences of his actions. The frontal lobes are involved in various cognitive
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processes and executive functions including attention, working memory, planning and
decision-making and seem to play an important role in moral judgment and intentional
behaviour. It is therefore not surprising that they are deemed relevant to the assessment of
responsibility in some cases. As described above, research on frontal lobe dysfunction
supports this assumption as it has demonstrated that damage in this area can implicate several
deficits in planning and foresight, in moral and social judgment and in the regulation of
behaviour. The other three cases briefly described above concern vascular brain damage (in
which the affected brain region was not specified), damage to the limbic system in the form of
a tumour in the pituitary gland and the influence of psychopharmaca on the suspect’s
behaviour. From the literature review in section 2, it is clear that other brain damage or
impairment of brain functions besides damage to the frontal lobes might as well play a role in
explaining some types of criminal behaviour. Defects in the limbic system were found to be
linked to antisocial behaviour, in particular to a lack of empathy, remorse and guilt. It seems
that cases in which the defence argues for reduced responsibility due to a defect at the limbic
system are extremely rare. This may at least be partially due to a reluctance to accept a defect
in the limbic system and associated cognitive, affective and behavioural problems as an
excuse for criminal behaviour. It seems that intuitively, lacking the capacity to empathise is
seen as indicating that someone is bad rather than mad (Maibom 2008; Vincent 2010b).
Similarly, the possible side-effects of psychopharmaca are typically not accepted as
explaining (some of) the suspect’s behaviour. A causal link between the medication and the
behaviour is typically not considered plausible by the court, which is why cases in which the
defence argues for diminished responsibility due to the side-effects of psychopharmaca
typically do not result in a decision of diminished or complete absence of responsibility. If the
court assumed diminished responsibility in these cases, it is typically the mental disorder for
which the psychopharmaca were prescribed rather than the possible side-effects of the
medication that influenced the responsibility assessment. To our knowledge no case in which
a DBS patient became criminal as a result of the treatment has yet occurred in the
Netherlands. However, given the possible side-effects of this intervention, it seems merely a
matter of time before a court is confronted with the first case in which a DBS patient argues
for diminished or complete abscence of responsibility due to the neurotechnological
intervention and its effect on his behaviour.
Moreover, neuroscientific evidence seems to play a predominant role in determining
culpability and to a much lesser degree in determining intentionality or premeditation.
Apparently, brain damage associated with diminished impulse control or cognitive deficits
may imply that a perpetrator is less to blame for his actions, but they do not easily lead to the
judgement that he did not want those actions to happen. This makes sense from a legal
perspective, as the threshold for assuming intent is quite low in Dutch law; intent can be
assumed, from a criminal-law perspective, when a person knowingly accepts the substantial
chance that a consequence of his act will happen (in other words: he should be conscious of
the considerable probability of the effect occurring) (De Hullu 2003, p. 236). It seems that
from a legal perspective, the capacity to foresee the consequences of certain behaviour is not
easily believed to be impaired even if the susepct suffers from cognitive or emotional deficits.
From a pychological perspective, however, it is not evident how diminished impulse control
can lead to diminished culpability while not leading to absence of intent – can someone really
be said to ‘knowingly accept the chance’ that his behaviour will have a certain effect if he
cannot control his impulses? The same may be true for other cognitive or emotional
impairments. If insights from a behavioural and/or neurological assessment can be used to
answer questions of responsibility, they might as well inform to what degree an individual had
certain capacities that make it plausible to assume he acted intentionally or premeditatedly. In
this respect, we think that the relationship between current psychological and neurological
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insights into brain-behaviour correlates and the legal assessment of intent and premeditation
merits further research.
A somewhat related issue is the notion, mentioned in section 3.2.3, that Dutch criminal law is
traditionally characterised as a ‘guilt-based’ rather than an ‘act-based’ criminal-law system. If
this is true, then the importance of establishing guilt in a context- and case-specific sense
would seem to suggest that insight into the mental state of a defendant would play a
substantial role in criminal procedure. The criminal law system seems to be reticent in this
respect: over the past decades, ‘guilt’ in Dutch criminal law has been ‘objectivised’ or
‘normalised’, as evidence of someone’s intent and culpability is assessed on the basis of an
external perspective, focusing on the act and all its circumstances as much as, or more than,
on the person. Partly this has to do with respecting privacy of the mind, but partly it has also a
pragmatic reason, in that objectivised intent and guilt are easier to prove than subjective
elements (De Hullu 1998, p. 181). Since also other tendencies – such as the rise of the risk
society – reinforce the focus on guilt that is determined from an external perspective, the
literature is questioning whether the objectivised approach to guilt should not be shifted back
to a more subjectivised approach (Buruma 1998). Here, we think, the potential of
neuroscientific evidence is important to factor into the equation, as neuroscience could, in
principle, provide more insight into the brain-cognition-behaviour interrelationships of
individual defendants. Also in this respect, we recommend that the legal, doctrinal
interpretation of intent and guilt are studied further in relation to current insights from
neuroscientific research.
Despite the potential value of neuroscientific evidence in the assessment of criminal
responsibility, however, it is important to mention that there are several significant legal
implications of using neuroscientific evidence in legal proceedings. Probably one of the most
important challenges of applying neurotechnologies for legal purposes refers to the possibility
that neuroscientific evidence is inappropriately persuasive and may therefore unduly affect
legal decision-making. This assumption is supported by recent research demonstrating that
people view explanations of psychological phenomena as more believable if these
explanations contain a neuropsychological component (Weisberg et al. 2008). Additionally,
including visual information, i.e. brain images, with explanations of cognitive neuroscience
data was found to increase judgments of scientific reasoning (McCabe & Castel 2007).
Besides these two studies, that analyzed the influence of neuroscientific explanations on the
public’s perception of scientific research and not within a legal context, a more recent study
empirically supports the concern that neuroimaging evidence unduly affects legal decisionmaking by showing that students were more likely to find a hypothetical offender not guilty
by reason of insanity if he had some kind of brain damage as presented in a brain image
(Gurley & Marcus 2008). These preliminary empirical data support the concerns of many
researchers who believe that judges and juries may perceive evidence derived by means of
insights from neuroscience without sufficient critical appraisal (Aharoni et al. 2008; Garland
& Glimcher 2006; Gazzaniga 2005; Jelicic & Merckelbach 2007; Morse 2006; Reeves et al.
2003; Sinnott-Armstrong et al. 2008). It is therefore important to further empirically explore
the effect of neuroscientific evidence on legal decision-making in order to ensure the
responsible use of this type of evidence.

5. Conclusion and outlook
Insights from neuroscience seem to have the potential to contribute to our understanding of
what it means to act intentionally and knowingly. At present, these insights only play a
marginal role, which is mainly due to the fact that research on the underlying neural
mechanisms of moral judgment and intentional behaviour is still in its infancy, and hence the
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responsible use of neuroscientific evidence to answer questions of liability is questionable at
this point in time. Nevertheless, the fact that recent empirical studies have established links
between brain structures and antisocial or criminal behaviour as well as the fact that
neuroscientific evidence has already entered the courtroom in the Netherlands (and other
countries) warrants the assumption that neuroscience could play a more important role in
assessments of criminal responsibility – and potentially also questions related to other legal
concepts such as intentionality and premeditation – in the future. We believe that more
empirical research into the neural correlates of impulse control, moral judgment, intentional
behaviour and other mental capacities related to the legal concept of responsibility is
necessary in order to better understand some of the causes of criminal and antisocial
behaviour on the one hand and to assure the responsible use of neuroscientific evidence in the
courtroom on the other hand. In this respect, we furthermore think that the relationship
between current psychological and neurological insights into brain-behaviour correlates and
the legal assessment of intent and premeditation merits further research. Despite the fact that
intentionality and premeditation are legal concepts, they are nevertheless strongly linked to
mental functioning, which is why insights from behavioural and/or neurological assessments
might be useful to determine whether a suspect likely acted with intent or premeditation.
Additionally, from a legal perspective, there is a difference in case-law between intent and
culpability, and between intent and premeditation. It therefore seems interesting to further
explore how neuroscience explains or could explain correlations between brain, cognition and
behaviour in terms of these differences; does neuroscience provide insight into cognitive and
volitional functions involved in (what legal doctrine interprets as) intent and premeditation?
More multidisciplinary research on whether and how insights from neuroscience might be
useful in answering questions related to these normative, legal issues seems beneficial. With
regard to the responsible use of neuroscientific evidence in the courtroom, we furthermore
believe that more research on the (potentially overly persuasive) effect of this type of
evidence on legal decision-making is essential.
With regard to the three distinct areas of brain abnormalities that are relevant for assessments
of criminal responsibility, it seems conducive to further discuss why certain types of brain
damage are accepted as excusing some types of criminal behaviour, whereas others are not.
Why is it that intuitively we find psychopaths, who according to recent neuroscientific
research suffer from limbic abnormalities, bad rather than mad and are therefore inclined to
refuse brain deficiencies as an excuse for their behaviour? With regard to the third area – the
potential side-effects of neurotechnologies such as psychopharmaca and DBS – it seems that
these at present only play a minor role in questions of criminal responsibility. Since empirical
research has demonstrated that some psychopharmaceuticals can have severe side-effects that
are associated with increased aggressiveness, this raises the question whether the fact that the
side-effects of these medications are only rarely seen as intefering with the suspect’s mental
capacities is warranted. With regard to DBS, it seems that the growing use of this technology
promises for crimes being committed by a DBS patient who subsequently argues for
diminished or complete absence of responsibility due to the side-effects of the intervention.
Since neurotechnologies raise new concerns for questions of criminal responsibility, there is a
great need for further research into ways to deal with these cases once they arise.

Page
20

© 2012 Klaming & Koops

Klaming & Koops, ‘Neuroscientific Evidence and Criminal Responsibility in the Netherlands’

References
Aharoni E, Funk C, Sinnott-Armstrong W, Gazzaniga M (2008) Can neurological evidence help courts assess
criminal responsibility? Lessons from law and neuroscience. Annals of the New York Academy of Sciences
1124: 145-160
Barkataki I, Kumari V, Das M, Taylor P, Sharma T (2006) Volumetric structural brain abnormalities in men with
schizophrenia or antisocial personality disorder. Behavioural Brain Research 169 (2): 239-247
Barkataki I, Kumari V, Das M, Sumich A, Taylor P, Sharma T (2008) Neural correlates of deficient response
inhibition in mentally disordered violent individuals. Behavioral Sciences and the Law 26: 51-64
Barendregt M, Muller E, Nijman H, Beurs E de (2008) Factors associated with experts’ opinions regarding
criminal responsibility in the Netherlands. Behavioral Sciences and the Law 26: 619-631
Batts S (2009) Brain lesions and their implications in criminal responsibility. Behavioral Sciences and the Law
27: 261-272
Beauregard M, Levesque J, Bourgouin P (2001) Neural correlates of conscious self-regulation of emotion. The
Journal of Neuroscience 21 RC165: 1-6
Beckman, M (2004) Crime, Culpability, and the Adolescent Brain. Science 305:596-599
Belcher A, Sinnott-Armstrong W (2010) Neurolaw. Wiley Interdisciplinary Reviews: Cognitive Science 1 (1):
18-22
Breggin PR (2003/2004) Suicidality, violence and mania caused by selective serotonin reuptake inhibitors
(SSRIs): a review and analysis. International Journal of Risk & Safety in Medicine 16: 31-49
Brower MC, Price BH (2001) Neuropsychiatry of frontal lobe dysfunction in violent and criminal behaviour: a
critial review. Journal of Neurology, Neurosurgery & Psychiatry 71: 720-726
Buckholtz JW, Asplund CL, Dux PE, Zald DH, Gore JC, Jones OD, Marois R (2008) The neural correlates of
third-party punishment. Neuron 60: 930-940
Burns JM, Swerdlow RH (2003) Right orbitofrontal tumor with pedophilia symptom and constructional apraxia
sign. Archives of Neurology 60:437-440
Buruma Y (1998) Het schuldig subject. In Verwijtbare uitholling van schuld? Borgers MJ, Koopmans IM,
Kristen FGH (eds.). Nijmegen: Ars Aequi Libri: 1-9.
Casebeer WD, Churchland PS (2003) The neural mechanisms of moral cognition: a multiple-aspect approach to
moral judgment and decision-making. Biology and Philosophy 18: 169-194
Caspi A, McClay J, Moffitt TE, Mill J, Martin J, Craig IW, Taylor A, Poulton R (2002) Role of genotype in the
cycle of violence in maltreated children. Science 297 (5582): 851 – 854
Damasio H, Grabowski T, Frank R, Galaburda AM, Damasio AR (1994) The return of Phineas Gage: clues
about the brain from the skull of a famous patient. Science 264 (5162): 1102-1106
De Hullu J (1998) Bedreigingen van het schuldbeginsel? In Verwijtbare uitholling van schuld? Borgers MJ,
Koopmans IM, Kristen FGH (eds.). Nijmegen: Ars Aequi Libri: 179-187
De Hullu J (2003) Materieel Strafrecht. Deventer: Kluwer
Frank MJ, Samanta J, Moustafa AA, Sherman SJ (2007) Hold your horses: impulsivity, Deep Brain Stimulation,
and medication in Parkinsonism. Science 318: 1309-1312
Garland B, Glimcher PW (2006) Cognitive neuroscience and the law. Current Opinion in Neurobiology 16: 130134

Page
21

© 2012 Klaming & Koops

Klaming & Koops, ‘Neuroscientific Evidence and Criminal Responsibility in the Netherlands’

Gabriëls L, Cosyns P, Nuttin B, Demeulemeester H, Gybels J (2003) Deep brain stimulation for
treatmentrefractory obsessive-compulsive disorder: Psychopathological and neuropsychological outcome in
three cases. Acta Psychiatrica Scandinavica 107(4): 275-28
Gazzaniga MS (2005) The ethical brain. New York: Dana Press
Glannon W (2005) Neurobiology, Neuroimaging, and Free Will. Midwest Studies in Philosophy 29: 68-82
Goodenough OR, Prehn K (2004) A neuroscientific approach to normative judgment in law and justice.
Philosophical Transactions of the Royal Society B 359: 1709-1726
Goodenough OR, Tucker M (2010) Law and cognitive neuroscience. Annual Review of Law and Social
Sciences 6: 61-92
Greely HT (2004) Prediction, litigation, privacy, and property: some possible legal and social implications of
advances in neuroscience. In: B. Garland (ed) Neuroscience and the law: brain, mind, and the scales of justice,
New York, NY, Dana Press, pp. 114-156
Greely HT (2008) Neuroscience and criminal justice: not responsibility but treatment. Kansas Law Review 56:
1103-1138
Greely H (2009) Law and the revolution in neuroscience; an early look at the field. Akron Law Review 42: 687715
Greene J, Cohen J (2004) For the law, neuroscience changes nothing and everything. Philosophical Transactions
of the Royal Society B 359: 1775-1785
Greene JD, Nystrom LE, Engell AD, Darley JM, Cohen JD (2004) The neural bases of cognitive conflict and
control in moral judgment. Neuron 44: 389-400
Grey BJ (2007) Neuroscience, emotional harm, and emotional distress tort claims. American Journal of
Bioethics 7 (9): 65-67
Gurley JR, Marcus DK (2008) The effects of neuroimaging and brain injury on insanity defenses. Behavioral
Sciences and the Law 26: 85-97
Hälbig TD, Tse W, Frisina PG, Baker BR, Hollander E, Shapiro H, Tagliati M, Koller WC, Olanow CW (2009)
Subthalamic deep brain stimulation and impulse control in Parkinson’s disease. European Journal of Neurology
16: 493-497
Haynes J-D, Sakai K, Rees G, Gilbert S, Frith C, Passingham RE (2007) Reading hidden intentions in the human
brain. Current Biology 17(4): 323-328
Healy D, Herxheimer A, Menkes DB (2007) Antidepressants and violence: Problems at the interface of medicine
and law. International Journal of Risk & Safety in Medicine 19: 17-33
Henson R (2005) What can functional neuroimaging tell the experimental psychologist? The Quarterly Journal
of Experimental Psychology 58A (2): 193–233
Houeto JL, Mesnage V, Mallet L, Pillon B, Gargiulo M, Tezenas du Moncel S, Bonnet AM, Pidoux B, Dormont
D, Cornu P, Agid Y (2002) Behavioural disorders, Parkinson’s disease and subthalamic stimulation. Journal of
Neurology, Neurosurgery and Psychiatry 72: 701-707
Horn NR, Dolan M, Elliott R, Deakin JFW, Woodruff PWR (2003). Response inhibition and impulsivity: an
fMRI study. Neuropsychologia 41: 1959-1966
Hughes V (2010) Science in court: head case. Nature 464:340-342
Hyman SE, Malenka RC, Nestler EJ (2006) Neural mechanisms of addiction: the role of reward-related learning
and memory. Annual Review of Neuroscience 29: 565-598

Page
22

© 2012 Klaming & Koops

Klaming & Koops, ‘Neuroscientific Evidence and Criminal Responsibility in the Netherlands’

Jelicic M, Merckelbach H (2007) Hersenscans in de rechtzaal: oppassen geblazen! Nederlands Juristenblad 44:
2794-2800
Jones OD, Buckholtz JW, Schall JD, Marois R (2009) Brain imaging for legal thinkers: a guide for the
perplexed. Stanford Technology Law Review 5. http://stlr.stanford.edu/pdf/jones-brain-imaging.pdf
Kiehl K (2006) A cognitive neuroscience perspective on psychopathy: evidence for paralimbic system
dysfunction. Psychiatry Research 142: 107-128
Kiehl K, Smith AM, Hare RD, Mendrek A, Forster BB, Brink J, Liddle PF (2001) Limbic abnormalities in
affective processing by criminal psychopaths as revealed by functional Magnetic Resonance Imaging. Biological
Psychiatry 50: 677-684
Klaming L, Vedder A (2009) Brushing Up Our Memories: Can We Use Neurotechnologies to Improve
Eyewitness Memory? Law, Innovation and Technology 2: 203-221
Klaming L, Haselager P (2010) Did my brain implant make me do it? Questions raised by DBS regarding
psychological continuity, responsibility for action and mental competence. Neuroethics DOI 10.1007/s12152010-9093-1
Knoch D, Pascual-Leone A, Meyer K, Treyer V, Fehr E. (2006) Diminishing reciprocal fairness by disrupting
the right prefrontal cortex. Science 314: 829-832
Knoch D, Gianotti LRR, Baumgartner T, Fehr E (2010) A neural marker of costly punishment behavior.
Psychological Science 21: 337-342
Kolber AJ (2007). Pain detection and the privacy of subjective experience. American Journal of Law &
Medicine 33: 433-456
Kozel FA, Johnson KA, Mu Q, Grenesko EL, Laken SJ, George MS (2005). Detecting deception using
functional Magnetic Resonance Imaging. Biological Psychiatry 58: 605-613
Laakso MP, Gunning-Dixon F, Vaurio O, Repo E, Soininen H, Tiihonen J (2002) Prefrontal volume in
habitually violent subjects with antisocial personality disorder and type 2 alcoholism. Psychiatry Research
Neuroimaging 114: 95-102
Langleben DD, Schroeder L, Maldjian JA, Gur RC, McDonald S, Ragland JD, O’Brien CP, Childress AR (2002)
Brain activity during simulated deception: an event-related functional Magnetic Resonance study. NeuroImage
15: 727-732
Leentjens AFG, Visser-Vandewalle V, Temel Y, Verhey FRJ (2004) Manipuleerbare wilsbekwaamheid: een
ethisch probleem bij elektrostimulatie van de nucleaus subthalamicus voor ernstige ziekte van Parkinson.
Nederlands Tijdschrift voor Geneeskunde 148: 1394-1397.
Liddle PF, Kiehl KA, Smith AM (2001) Event-related fMRI study of response inhibition. Human Brain Mapping
12: 100-109
Limousin P, Krack P, Pollak P, Benazzouz A, Ardouin C, Hoffmann D, Benabid A-L (1998) Electrical
stimulation of the subthalamic nucleus in advanced Parkinson’s disease. The New England Journal of Medicine
339(16): 1105-1111
LJN AV1864, District Court Utrecht, 14 February 2006
LJN AY8840, District Court Breda, 26 September 2006
LJN BA3923, District Court Amsterdam, 26 April 2007
LJN BA9671, District Court Utrecht, 16 July 2007
LJN BB2861, District Court ’s-Hertogenbosch, 5 September 2007
LJN BC9296, District Court Amsterdam, 28 March 2008
LJN BI6332, District Court Leeuwarden, 4 June 2009
LJN BK3854, Court of Appeals Amsterdam, 19 November 2009
LJN BK4178, District Court Haarlem, 24 November 2009

Page
23

© 2012 Klaming & Koops

Klaming & Koops, ‘Neuroscientific Evidence and Criminal Responsibility in the Netherlands’

LJN BK5962, District Court Alkmaar, 24 June 2008
LJN BL5774, District Court ‘s-Gravenhage, 26 February 2010
LJN BM1948, District Court ‘s-Gravenhage, 22 April 2010
LJN BM8774, District Court Amsterdam, 21 June 2010
LJN BN0983, District Court Maastricht, 13 July 2010
LJN BN5666, Court of Appeals Amsterdam, 27 August 2010
LJN BN7251, District Court Alkmaar, 16 September 2010
LJN BO0306, District Court Utrecht, 6 October 2010
Maibom HL (2008) The Mad, the Bad, and the Psychopath. Neuroethics 1: 167-184
Mayberg HS, Lozano AM, Voon V, McNeely HE, Seminowicz D, Hamani C, Schwalb JM, Kennedy SH (2005)
Deep brain stimulation for treatment-resistant depression. Neuron 45(5): 651-660
McCabe DP, Castel AD (2007) Seeing is believing: the effect of brain images on judgments of scientific
reasoning. Cognition, 107: 343-352
Miller G (2008) Investigating the Psychopathic Mind. Science 321: 1284-1286
Moll J, Oliveira-Souza R de, Eslinger PJ, Bramati IE, Mourao-Miranda J, Andreiuolo PA, Pessoa L (2002) The
neural correlates of moral sensitivity: a functional magnetic resonance imaging investigation of basic and moral
emotions. The Journal of Neuroscience 22: 2730-2736
Mooij AWM (2005). De vraag naar de toerekeningsvatbaarheid. Voordrachtenreeks van het Lutje PsychiatrischJuridisch Gezelschap 11: 7-20
Morse SJ (2004) New neuroscience, old problems. In: B. Garland (ed), Neuroscience and the law: brain, mind,
and the scales of justice, New York: Dana Press, pp. 157-198
Morse SJ (2006) Brain overclaim syndrome and criminal responsibility: a diagnostic note. Ohio State Journal of
Criminal Law 3 (2): 397-412
Morse SJ (2007) The non-problem of free will in forensic psychiatry and psychology. Behavioral Sciences & the
Law 25: 203-220
Müller JL, Sommer M, Wagner V, Lange K, Taschler H, Roder CH, Schuierer G, Klein HE, Hajak G (2003)
Abnormalities in emotion processing within cortical and subcortical regions in criminal psychopaths: Evidence
from a functional magnetic resonance imaging study using picture with emotional content. Psychiatry Research
Neuroimaging 54: 152-162
Ochsner KN, Ludlow DH, Knierim K, Hanelin J, Ramachandran T, Glover GC, Mackey SC (2006) Neural
correlates of individual differences in pain-related fear and anxiety. Pain 120: 69-77
Okado F, Okajima K (2001) Violent acts associated with fluvoxamine treatment. Journal of Psychiatry &
Neuroscience 26: 339-340
Peyron R, Laurent B, Garcia-Larrea L (2000) Functional imaging of brain responses to pain: A review and metaanalysis. Journa of Clinical Neurophysiology 30 (5): 263-288
Raine A, Buchsbaum M, LaCasse L (1997) Brain abnormalities in murderers indicated by positron emission
tomography. Biological Psychiatry 42: 495-508
Raine A, Meloy JR, Bihrle S, Stoddard J, LaCasse L, Buchsbaum MS (1998) Reduced prefrontal and increased
subcortical brain functioning assessed using Positron Emission Tomography in predatory and affective
murderers. Behavioral Sciences and the Law 16: 319-332
Reeves D, Mills MJ, Billick SB, Brodie JD (2003) Limitations of brain imaging in forensic psychiatry. Journal
of the American Academy of Psychiatry and the Law 31 (1): 89-96
Reimer M (2008) Psychopathy without (the language of) disorder. Neuroethics 1: 185-198

Page
24

© 2012 Klaming & Koops

Klaming & Koops, ‘Neuroscientific Evidence and Criminal Responsibility in the Netherlands’

Roper v. Simmons, United States Supreme Court, 1 March 2005
Roskies AL (2006) Neuroscientific challenges to free will and responsibility. TRENDS in Cognitive Sciences 10
(9): 419-423
Sapolsky RM (2004) The frontal cortex and the criminal justice system. Philosophical Transactions of the Royal
Society B 359: 1787-1796
Schleim S, Spranger TM, Erk S,Walter H (2010) From moral to legal judgment: the influence of normative
context in lawyers and other academics. Social and Cognitive Affective Neuroscience DOI 10.1093/scan/nsq010
Sensi M, Eleopra R, Cavallo MA, Sette E, Milani P, Quatrale R, Capone JG, Tugnoli V, Tola MR, Granieri E,
Data PG (2004) Explosive-aggressive behavior related to bilateral subthalamic stimulation. Parkinsonisim and
Related Disorders 10: 247-251
Seymour B, Singer T, Dolan R (2007) The neurobiology of punishment. Nature Reviews Neuroscience 8: 300311
Sinnott-Armstrong,W, Roskies A, Brown T, Murphy E (2008) Brain images as legal evidence. Episteme: A
Journal of Social Epistemology 5 (3): 359-373
Spence SA, Farrow TFD, Herford AE, Wilkinson ID, Zheng Y, Woodruff PWR (2001) Behavioural and
functional anatomical correlates of deception in humans. Neuroreport 12 (13): 2849-2853
Spence SA, Hunter MD, Farrow TFD, Green RD, Leung DH, Hughes CJ, Ganesan V (2004) A cognitive
neurobiological account of deception: evidence from functional neuroimaging. Philosophical Transactions of the
Royal Society B 359: 1755-1762
Stevens L, Prinsen M (2009) Afwezigheid van opzet bij de geestelijk gestoorde verdachte. Expertise en Recht
5/6: 113-118
Sturm V, Lenartz D, Koulousakis A, Treuer H, Herholz K, Klein JC, Klosterkötter J (2003) The nucleus
accumbens: A target for deep brain stimulation in obsessive-compulsive- and anxiety-disorders. Journal of
Chemical Neuroanatomy 26(4): 293-299
Tovino S. (2007) Functional neuroimaging and the law: trends and directions for future scholarship. The
American Journal of Bioethics 7(9): 44–56
Vedder A, Klaming L (2010) Human enhancement for the common good: Using neurotechnologies to improve
eyewitness memory. American Journal of Bioethics Neuroscience 1(3): 22-33
Vincent NA (2010a) On the relevance of neuroscience to criminal law. Criminal Law and Philosophy 4: 77-98
Vincent NA (2010b) Madness, badness and neuroimaging-based responsibility assessments. In M Freeman (Ed)
Law and Neuroscience, Current Legal Issues. Oxford: Oxford University Press
Volkow ND, Tancredi LR, Grant C, Gillespie H, Valentine A, Mullani N, Wang GL, Hollister L (1995) Brain
glucose metabolism in violent psychiatric patients: A preliminary study. Psychiatry Research 61: 243-253
Weaver FW, Follett K, Stern M, Hur K, Harris C, Marks WJ Jr, Rothlind J, Sagher O, Reda D, Moy CS, Pahwa
R, Burchiel K, Hogarth P, Lai EC, Duda JE, Holloway K, Samii A, Horn S, Bronstein J, Stoner G, Heemskerk J,
Huang GD (2009) Bilateral deep brain stimulation vs bestmedical therapy for patients with advanced Parkinson
disease: A randomized controlled trial. Journal of the American Medical Association 301(1): 63-73
Weisberg DS, Keil FC, Goodstein J, Rawson E, Gray JR (2008) The seductive allure of neuroscience
explanations. Journal of Cognitive Neuroscience 20 (3): 470-477
Wolpe PR, Foster KR, Langleben DD (2005). Emerging Neurotechnologies for Lie-Detection: Promises and
Perils. American Journal of Bioethics 5 (2): 39-49

Page
25

© 2012 Klaming & Koops

