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Target Article

Brain Imaging in the Courtroom:
The Quest for Legal Relevance

Stephen J. Morse, University of Pennsylvania Law School and University
of Pennsylvania School of Medicine

This article addresses the question of the relevance of brain imaging to legal criteria that are behavioral, that is, that require
evaluation of a defendant’s actions or mental states. It begins with the legal standard for the admissibility of scientific and
technical evidence. Then it considers the relevance of imaging to behavioral legal criteria. The problem is translating mechanistic
neuroscience data into the law’s folk psychological standards. It uses examples from the criminal law, but the analysis generalizes
to behavioral criteria in the civil law. The central question is, “How, precisely, does the proffered scan or data based on scanning
answer the specific legal question it supposedly helps answer?” I conclude that, at present, brain imaging has little relevance
to behavioral legal criteria. The final section takes note of a rampant disorder, brain overclaim syndrome, and offers a remedy,
cognitive jurotherapy.

Keywords: neuroimaging, law

Brain imaging has always been admissible in personal
injury or malpractice suits to answer questions about
brain injuries and lesions that are medically well charac-
terized. In such cases, the image is directly relevant to
the question of whether the plaintiff had an injury or le-
sion. In this brief comment, I wish to address the ques-
tion of the relevance of brain imaging to legal criteria that
are behavioral, that is, that require evaluation of a sub-
ject’s actions or mental states. For examples, did a de-
fendant charged with homicide kill the victim intention-
ally, or was the defendant psychotic at the time of the
crime? In these cases, the imaging will be inferentially
relevant.

I begin with the legal standard for the admissibility of
scientific and technical evidence. Then I consider the rel-
evance of imaging to behavioral legal criteria. I use ex-
amples from criminal law, but the analysis generalizes to
behavioral criteria in civil law, such as whether a person
is competent to contract or whether a decedent was com-
petent to make a valid will. I assume that any proffered
expert testimony based on scanning is scientifically or tech-
nically valid. In particular, I assume that the research design
(where relevant) was appropriate, the image was acquired
properly, and the analysis was sound. It is of course true
that some expert testimony does not meet this standard,
even if it is improperly admitted. Nonetheless, here I ig-
nore that problem and focus instead on what I consider the
greater problem: legal relevance. In short, the question is,
“How, precisely, does the proffered scan or data based on
scanning answer the specific legal question it supposedly
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helps answer?” I conclude that, at present, brain imaging
has little to relevance to behavioral legal criteria. The pri-
mary exception is cases in which the subject has a well-
characterized brain abnormality, such as epilepsy, that may
be probative of a legal question such as whether a criminal
defendant’s harmful bodily movements were “acts” as the
criminal law defines action. The final section takes note of a
rampant disorder, brain overclaim syndrome, and offers a
remedy.

THE LEGAL STANDARD

The two basic questions about scientific or technical ex-
pert testimony are whether the testimony is scientifically
or technically valid and if so, whether it is legally rele-
vant. The admissibility of a brain scan or data based on
an imaging study is decided by the rules governing scien-
tific or technical expert evidence. For example, Federal Rule
of Evidence 702 concerning expert testimony provides as
follows:

A witness who is qualified as an expert by knowledge, skill,
experience, training, or education may testify in the form of an
opinion or otherwise if:

(a) the expert’s scientific, technical, or other specialized
knowledge will help the trier of fact to understand the
evidence or to determine a fact in issue;

(b) the testimony is based on sufficient facts or data;
(c) the testimony is the product of reliable principles and

methods; and
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Brain Imaging in the Courtroom

(d) the expert has reliably applied the principles and methods
to the facts of the case.1

The admissibility of expert scientific, technical or other spe-
cialized knowledge is also subject to the general rule of
relevance codified in Rule 401:

Evidence is relevant if:

(a) it has any tendency to make a fact more or less probable
than it would be without the evidence; and

(b) the fact is of consequence in determining the action.

Finally, Rule 403 specifies the conditions under which even
concededly relevant evidence might be excluded:

The court may exclude relevant evidence if its probative value
is substantially outweighed by a danger of one or more of the
following: unfair prejudice, confusing the issues, misleading
the jury, undue delay, wasting time, or needlessly presenting
cumulative evidence.

All these rules apply to brain imaging evidence.

THE PROBLEM OF LEGAL RELEVANCE: LOST

IN TRANSLATION?

The criteria for responsibility and competence are com-
pletely folk psychological—actions and mental states. Neu-
roscience is a completely mechanistic science. Neurons, neu-
ral networks, and the connectome do not have mental states
such as intentions, they do not have a sense of past, present,
and future, and they do not have aspirations. These are
properties of persons. Is the apparent chasm between those
two types of discourse bridgeable? This is a familiar ques-
tion in the field of mental health law (Stone 1984), but there
is even greater dissonance in neurolaw. Psychiatry and psy-
chology sometimes treat behavior mechanistically, some-
times treat it folk-psychologically, and sometimes blend the
two. In many cases, the psychological sciences are quite
close to folk psychology in approach. Neuroscience eschews
folk-psychological concepts and discourse.2 Thus, the gap
will be harder to bridge, and the task of translation from
the science to the law’s folk psychological criteria will be
harder.

The brain does enable the mind (even if we do not know
how this occurs [McHugh and Slavney 1998]). Therefore,
the facts we learn about brains in general or about a specific

1. The Federal Rules of Evidence are controlling in federal civil
and criminal cases. Although they are not binding on the states,
many states have followed these rules when adopting their codes
of evidence. Some states evaluate the admissibility of expert evi-
dence based on a test that asks whether the proffered evidence has
gained “general acceptance” by at least a substantial minority of
the relevant discipline. In effect, the federal test makes the judge
the gatekeeper, whereas the alternative rule defers that role to the
relevant discipline. My analysis uses the Federal Rules.
2. Paradoxically, however, neuroscientists frequently write dualis-
tically by suggesting that regions of the brain are little homunculi
that do things and that there seems to be a struggle between the self
and the brain as an independent agent (Mudrik and Maoz 2013).

brain could in principle provide useful information about
mental states and about human capacities in general and in
specific cases. Some believe that this conclusion is a category
error (Bennett and Hacker 2003; Pardo and Patterson 2013).
This is a plausible view, and perhaps it is correct. If it is, then
the whole subject of neurolaw is empty, and there was no
point writing this comment in the first place. Let us therefore
bracket this pessimistic view and determine what follows
from the more optimistic position that what we learn about
the brain and nervous system can be potentially helpful
to resolving questions of criminal responsibility and other
legal issues if the findings are properly translated into the
law’s folk psychological framework.

The question is whether some concededly valid neuro-
science is legally relevant because it makes a proposition
about responsibility or competence more or less likely to
be true. Biological variables, including abnormal biological
variables, do not per se answer any legal question because
the law’s criteria are not biological. Any legal criterion must
be established independently, and biological evidence must
be translated into the criminal law’s folk-psychological cri-
teria. That is, the advocate for using the data must be able
to explain precisely how the neurodata bear on whether the
agent acted, formed the required mens rea, or met the crite-
ria for an excusing or mitigating condition. In the context
of competence evaluations, the advocate must explain pre-
cisely how the neuroevidence bears on whether the subject
was capable of meeting the law’s functional criteria. If the
evidence is not directly relevant, the advocate should be able
to explain the chain of inference from the indirect evidence
to the law’s criteria. At present, few such data exist that
could be the basis of such an inferential chain of reasoning
(Morse and Newsome 2013), but neuroscience is advancing
so rapidly that such data may exist in the near or medium
term. Moreover, the argument about relevance is concep-
tual and does not depend on any particular neuroscience
findings.

Even if neuroscience does seem relevant to a legal is-
sue, the concerns with prejudice, cumulation, and the other
issues Federal Rule 403 raises must be considered. The com-
mon wisdom about imaging data was that it was prejudi-
cial compared to other, equally valid sources of evidence,
such as purely verbal expert testimony or psychological test-
ing. That is, juries were likely to give brain images undue
weight. More recent, better designed studies have disclosed
that this worry appears unjustified. With limited excep-
tions, decision makers do not give undue weight to imaging
data (Roskies, Schweitzer, and Sakset 2013; Schweitzer et al.
2011). The issue is not resolved empirically yet, but the de-
fault must be that the evidence is not prejudicial.

The more pressing concern is the value added of imag-
ing. A scan is relatively expensive and somewhat time-
consuming. It thus has the potential for waste and delay un-
less there is genuine value added. More important, legally
relevant neuroimages must be based on good prior behav-
ioral science that identifies clearly the behavior to which
the brain structure or function will be correlated. This raises
the problem of cumulation. For example, studies of the
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anatomical abnormalities associated with schizophrenia
must have clearly identified whether the subjects in fact met
the diagnostic criteria for the disorder using behavioral cri-
teria to make the diagnosis. Thus, we already knew behav-
iorally that the person suffered from schizophrenia. What
does the scan add? For another example, the law has treated
adolescents differently from adults for centuries based on
undoubted average behavioral differences between adoles-
cents and adults and recall that the criteria for responsibil-
ity are behavioral. What do the DTI scanning data about
incomplete myelination add to what we already knew be-
yond some potentially causal information? It is unsurpris-
ing in light of the behavioral differences that there are brain
differences, but would we believe adolescents are not be-
haviorally different if the current brain imaging data did
not show a difference? Thus, in individual cases where the
behavior is clear, the imaging data will be cumulative and
unnecessary. But might not neuroscience be especially help-
ful in cases in which the behavioral evidence is unclear? The
answer in principle is that of course it would be helpful, but
as a practical matter it will not be because the neurodata are
based on correlations with clear behavioral data, a problem
I call the “clear cut” issue (Morse 2011). Where the behavior
is unclear, the neurodata will not be sufficiently sensitive to
help resolve the behavioral issue even if the neurodata can
distinguish the already behaviorally clear cases.

The generally pessimistic conclusions I have reached
concerning the relevance of imaging to behavioral legal cri-
teria are unsurprising. Cognitive, affective, and social neu-
roscience, the subdisciplines most relevant to law, are in
their infancy and they work on one of the hardest problems
in science—the relationship of the brain to mental states
and action. Most of what we know generally is correlational
and coarse rather than causal and fine-grained (Miller 2010).
Replications are few, so the database necessary to reach firm
conclusions simply does not exist. Virtually no study is done
to address a legal question and there are problems with gen-
eralizing from the laboratory to the real world. Even among
populations of undoubted legal interest that have been stud-
ied intensively by neuroscientists, such as addicts, the peo-
ple who have been studied are not a random sample of
the population as a whole. As mentioned previously, these
problems may be substantially ameliorated by advances in
neuroscience.

A final point about the translations problem is that ac-
tions speak louder than images with very few exceptions.
The law’s criteria are behavioral—actions and mental states.
If the finding of any test or measurement of behavior is
contradicted by actual behavioral evidence, then we must
believe the behavioral evidence because it is more direct
and probative of the law’s behavioral criteria. For example,
if an agent behaves rationally in a wide variety of circum-
stances, the agent is rational even if his or her brain appears
structurally or functionally abnormal. We confidently knew
that some people were behaviorally abnormal—such as be-
ing psychotic—long before there were any psychological
or neurological tests for such abnormalities. If the agent is
clearly psychotic, then a potentially legally relevant ratio-

nality problem exists even if the agent’s brain looks entirely
normal.

An analogy from physical medicine may be instructive.
Suppose someone complains about disabling back pain, a
subjective symptom, and the question is whether the subject
actually does have such severe pain. We know that many
people with abnormal spines do not experience back pain,
and many people who complain of back pain have normal
spines. If the person is claiming a disability and the spine
looks dreadful, evidence that the person regularly exercises
on a trampoline without difficulty indicates that there is no
disability caused by back pain. If there is reason to suspect
malingering, however, and there is not clear behavioral evi-
dence of lack of pain, then a completely normal spine might
be of use in deciding whether the claimant is malingering.

Unless the correlation between the image and the legally
relevant behavior is very powerful, however, such evidence
will be of limited help. If a biomarker were virtually per-
fectly correlated with a legal criterion and it was less expen-
sive to collect the biological data than behavioral data, then
the biological variable might be a good proxy for a legal
criterion. But this would be possible only with clear, bright-
line legal rules and not with standards, such as whether a
reasonable person would be aware of a particular circum-
stance, because the latter have an inevitable normative com-
ponent for the decision maker to assess. Further, standards
can evolve, and trying to use an external marker to adjudi-
cate them would conservatively inhibit normatively driven
evolution. Moreover, such markers are beyond present neu-
roscientific expertise.

I believe that many of the claims for the relevance of
neuroscience are best characterized as more “rhetorically
relevant” than genuinely relevant. For example, defense
advocates in capital punishment proceedings, in which the
threshold for admissibility of mitigating evidence is con-
siderably lower than at trial, hope that the fetching images
produced by “real” neuroscience will be more persuasive
to decision makers than evidence provided by apparently
more suspect social and behavioral science, even if the ad-
vocate cannot say precisely how the neuroscience bears on
a genuinely mitigating condition. Having a brain lesion or
injury is not a mitigating condition per se. The actual rele-
vance of such brain abnormality evidence therefore requires
an account of why the brain evidence makes it more likely
than not that a genuine mitigating condition, such as lack
of rational capacity, obtains.

I offer an instructive anecdote that illustrates the point.
At a conference, I was presenting to a group of judges the
case study of Spyder Cystkopf/Herbert Weinstein, a 62-
year-old retired business executive who had strangled his
wife to death during an argument and then threw her out
the 12th-story window of their apartment building (Morse
1996; People v. Weinstein 1992; “Spyder Cystkopf” was the
pseudonym first used in the literature). It was later discov-
ered that on the underside of the middle lining surrounding
his brain, the arachnoid layer, he had a large, benign cyst
that pressed on and displaced a large amount of his frontal
cortex. The brain image showing the displacement is

26 ajob Neuroscience April–June, Volume 5, Number 2, 2014

D
ow

nl
oa

de
d 

by
 [

U
C

 B
er

ke
le

y 
L

ib
ra

ry
] 

at
 1

5:
58

 0
4 

O
ct

ob
er

 2
01

7 



Brain Imaging in the Courtroom

spectacularly arresting. Based on this finding, the defen-
dant was going to raise the insanity defense, claiming that
he could not conform his conduct to the requirements of
the law. The behavioral history and evidence were entirely
inconsistent with the validity of this claim, however, and
after presentation of both the prosecution and defense argu-
ments, 100% of the judges voted to convict. I then asked the
judges whether they would consider the cyst a mitigating
factor at sentencing. About one-third of them indicated that
they would consider it, so I asked them why. The modal re-
sponse was that the defendant had a proverbial “hole in his
head.” I asked why, if it didn’t affect his behavior, it should
be considered a mitigating factor. None of the judges who
indicated a willingness to consider it had any adequate
explanation except to repeat the (true) observation that he
had a gross anatomical abnormality. With respect, having
such an abnormality is not per se an excusing or mitigating
condition unless it produces a genuine mitigating condi-
tion such as diminished rationality or diminished control
capacity. But there was not a shred of evidence that the
defendant had such problems. The judges simply believed
that such an abnormality simply “must” have mitigating
implications, but the relevance was rhetorical rather than
real.

BRAIN OVERCLAIM SYNDROME AND COGNITIVE

JUROTHERAPY

In two recent contributions (Morse 2006; 2013), I provi-
sionally identified a maladaptive pattern of behavior that
I termed “brain overclaim syndrome (BOS).” Fueled by
overconfidence in the state of the neuroscience and insuf-
ficient understanding of the law, this disorder is marked
by inflated claims for the usefulness of neuroscientific in-
formation to guide individual case adjudication, doctrinal
change, legal policy, and specific legal practices. The cri-
terial signs and symptoms, all of which are provisional
until they are fully validated empirically, are (1) confu-
sion about the brain–mind–action connection; (2) overcon-
fidence about the current state of neuroscience, especially
as it relates to human action; (3) confusion about the dis-
tinction between an internal and external critique of le-
gal doctrine and practices; (4) misunderstanding the cri-
teria for responsibility, especially failure to recognize that
the criteria are fully folk psychological; and (5) confu-
sion of positive and normative claims, especially failure to
recognize that a behavioral or neural difference between
groups or individuals does not per se entail different legal
treatment. Inflated claims for the legal relevance of neuro-
science in the courtroom are simply one manifestation of
BOS.

In the previous papers, I recommended cognitive ju-
rotherapy (CJ) as the treatment of choice. It is exceedingly
safe and effective, but combing the relevant literatures and
attending numerous neurolaw conferences since first iden-
tifying BOS convince me that the syndrome is still endemic
among writers and speakers in the relevant fields and that,
apparently, too few have received CJ. Perhaps the Afford-
able Care Act will remedy that to some degree.
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