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SUMMARY:
... Picture this: a party to a lawsuit proposes to show jurors images of a human brain to support its claim or defense. ... In his concurring opinion in Scheffer, Justice Kennedy noted "some tension" between a per se rule of exclusion of polygraph evidence and the Daubert standard that gives "considerable discretion" to the trial judge in ruling on the admissibility of scientific evidence. ... After the defendant testified at the trial, his lawyer again requested a Daubert hearing on the admissibility of the polygraph evidence. ... A BRIEF HISTORY OF BRAIN-IMAGING EVIDENCE IN THE COURTROOM ... Judge Jack Weinstein (a former academic and one of the leading experts on evidence law) allowed Gigante to present a PET scan of his brain, along with the results of a battery of tests and expert testimony that he was incompetent to stand trial. ... Looking at the broader historical picture, it seems clear that, especially since the Supreme Court's decision in Daubert, courts and commentators have devoted tremendous amounts of time and attention to questions concerning the admissibility of expert evidence, particularly scientific evidence, in courtrooms. ... Courts have been and probably will continue to be mindful of these various goals as they rule on the admissibility of brain-imaging and other scientific evidence. ...  

TEXT:


 [*319]  I. INTRODUCTION 

Picture this: a party to a lawsuit proposes to show jurors images of a human brain to support its claim or defense. The other party objects, and the trial judge must make a ruling. What determines how the judge will rule? That is the question I attempt to address.

I begin in Part II by describing very briefly some existing methods of brain imaging--how they work and what they try to do--and cataloging some possible uses of these methods in courtrooms. Part III discusses current legal standards of admissibility of scientific evidence under the Federal Rules of Evidence (FRE). Part IV examines the particular problem of scientific evidence offered to establish that a person was or was not telling the truth. Part V provides a brief history of some past attempts to introduce brain-imaging evidence into courtrooms. The article concludes with some general comments on the issues facing judges when parties to lawsuits offer brain-imaging evidence. I will not try to evaluate the science underlying the various brain-imaging methods for the good reason that I am not trained or otherwise competent to do so. I will try to stick to matters of law--to describe court rulings and the approaches and standards derived from those rulings. I will try to avoid making predictions, but I will have to settle for keeping predictions to a minimum.

II. SOME EXISTING BRAIN-IMAGING METHODS AND THEIR POSSIBLE USES IN COURTROOMS

A. CURRENT METHODS OF BRAIN IMAGING

Although I briefly describe below the existing brain-imaging methods I have in mind when discussing legal standards for admissibility as evidence in  [*320]  courtrooms, the goal of this article is not to make predictions about the admissibility of these particular methods as they currently exist or as they develop in the future. Rather, I hope to provide information about and analysis of the more general framework of evidence law by which all these methods, and others not yet developed, have been and will be judged.

1. Functional Magnetic Resonance Imaging (fMRI) n1
The science behind fMRI may be sophisticated, but the basic concept is relatively easy to understand. fMRI involves making a series of brain images to show changes in blood levels in the various areas of the brain over time. Researchers hope that use of fMRI will help them to understand better how the brain operates. The more immediate use of fMRI, however, and the use that has generated the most interest and debate about possible courtroom use, is lie detection. The theory is that blood levels show how hard the brain is working and that lying takes more "brain work" than telling the truth. n2

2. Positive Emission Tomography (PET) n3
Like fMRIs, PET scans attempt to show the brain in action over time. PET scans use radioactivity to map differences in metabolic activity in areas of the brain. n4 Again, the assumption is that areas with the most metabolic activity are doing the most work. PET scans can help us to understand which parts of the brain are used for which kinds of mental tasks.

3. Single Photon Emission Computed Tomography (SPECT) n5
SPECT scans, like PET scans, use radioactivity to detect brain function over time. SPECT scans are less expensive than PET scans, but do not work as well in mapping brain activity to specific brain areas. n6

 [*321]  4. "Brain Fingerprinting" (BF)

This method, developed by Dr. Lawrence Farwell, uses EEG (electroencephalographic) sensors to record electric brain signals emitted when subjects encounter various stimuli. n7 BF examines multiple EEG responses to stimuli and purports to be able to distinguish between stimuli that are familiar to the subject and stimuli that the subject has not encountered before. Thus, BF purports to be able to determine whether the brain gives an "information present" or "information absent" response to a particular stimulus. n8

B. SOME POSSIBLE USES OF BRAIN-IMAGING EVIDENCE IN COURTROOMS

I list below some possible uses of brain-imaging evidence in legal disputes, but I am not suggesting that this list is exhaustive. No doubt other uses are possible today and litigants will think of additional uses in the future. But, in order to provide a context for the legal analysis that follows, it may be useful to have in mind specific uses of brain imaging that have been attempted in the past, and some uses that might be attempted in the future. I group these uses into four categories, although I recognize that line-drawing problems exist among the categories. The purpose of this categorization is to suggest that, as a general matter, problems with the admissibility of brain-imaging evidence increase as one moves from use 1 to use 4.

1. Brain Structure

At the most basic level, a party to a lawsuit might use brain images to show the structure of the brain. The images might show a brain that does not have the shape or size or component portions of a "normal" human brain. Or, a brain image might purport to show damage to a previously normal brain. If the litigant limits the use of the images to showing the basic physical characteristics of the brain, that use might not present any greater problems than if the images were of the heart or lungs or any other internal human organ. On the other hand, to the extent that the brain is significantly more complicated than other human body parts, even conclusions about abnormalities or the fact of damage to the physical characteristics of the brain could be more problematic than for other parts of the body.

2. Moving from Structure to Function

Litigants might attempt to use brain images to go beyond brain structure or condition to make a point about brain function in some way. A litigant might use a brain image to show that a person is "brain dead." Or, a litigant might use a brain image to explain a particular loss of function such as  [*322]  paralysis or inability to speak. This type of use of brain images requires tying the brain, and perhaps certain areas of the brain, to specific human capacities and activities. Brain imaging might also be used to go beyond the fact of damage to show the cause of damage. Again, tying anatomy to function is not a use that is necessarily particular to brains; litigants might want to link loss of function to damage to spinal cords or taste buds or kidneys.

3. Explanation of Behavior; Prediction of Future Behavior

It is probably true that it is difficult if not impossible to distinguish between function and behavior. There are thus line-drawing problems between use 2 and use 3 in my categorization. But what I want to capture with this distinction is the difference between evidence about the brain and evidence about other human body parts. Litigants might attempt to use brain images in ways that they would not use images of the rest of the human anatomy. They might attempt to use brain images to show that a person is experiencing pain. n9 They might offer brain images in arguing for or against a person's responsibility for his or her actions. For example, brain-imaging evidence might be used for or against an insanity defense in a criminal case, n10 or to support or refute a claim of malingering in a civil case. n11 Brain images might also be used to make predictions about future behavior. A litigant might present brain images to establish that a person is dangerous--that he or she is likely to commit violent acts in the future. Litigants might even attempt to use brain images to establish a wide range of propensities or personality traits like recklessness, racism, or unhappiness. n12 Once one moves to these kinds of uses, the possibilities seem unlimited.

 [*323]  4. Lie Detection

At present, the most frequently debated use of brain-imaging evidence is to determine whether a person is telling the truth or lying. Both fMRI and BF are being developed specifically for the purpose of detecting lies. n13 These methods claim to be able to go beyond the old methods not only by being more accurate, but also because they allegedly can determine when a subject is giving incorrect information that the subject actually believes is truthful and accurate. n14 Extensive use of brain images to detect conscious and unconscious lies could potentially transform current methods of fact finding in legal disputes.

III. CURRENT LEGAL STANDARDS IN FEDERAL COURTS n15

A. FEDERAL RULE OF EVIDENCE (FRE) 702
FRE 104(a) provides that the judge, not the jury, determines preliminary questions concerning the admissibility of evidence and "the qualification of a person to be a witness." n16 Since brain-imaging evidence seems necessarily to entail presentation by expert witnesses, FRE 702 provides the general standard of admissibility in federal courts. That rule permits "a witness qualified as an expert by knowledge, skill, experience, training, or education" to testify to "scientific, technical, or other specialized knowledge" if that knowledge "will assist the trier of fact to understand the evidence or to determine a fact in issue." n17 In 2000, an amendment to FRE 702 added the following language: "if (l) the testimony is based upon sufficient facts or data, (2) the testimony is the product of reliable principles and methods, and (3) the witness has applied the principles and methods reliably to the facts of the case." The 2000 amendment was enacted explicitly in response to Daubert v. Merrell Dow Pharmaceuticals, Inc., n18 the 1993 Supreme Court case that set the current standard for judicial interpretation and application of FRE 702.

 [*324]  B. DAUBERT V. MERRELL DOW PHARMACEUTICALS, INC.
The plaintiffs in Daubert were minors born with "serious birth defects." n19 They claimed that Bendectin, a prescription drug sold by Merrell Dow and taken by the plaintiffs' mothers during their pregnancy to control nausea, caused their birth defects. Merrell Dow moved for summary judgment and offered an affidavit from "a well-credentialed expert on the risks from exposure to various chemical substances." n20 This expert "stated that he had reviewed all the literature on Bendectin and human birth defects" and "concluded that maternal use of Bendectin during the first trimester of pregnancy has not been shown to be a risk factor for human birth defects." n21 The plaintiffs offered opinions from eight experts of their own that Bendectin could cause human birth defects. These experts based their opinions on animal studies, on similarities in chemical structure between Bendectin and substances that were known to cause human birth defects, and on reanalyzing earlier human studies. n22
The federal district judge granted defendant's motion for summary judgment. n23 The Ninth Circuit affirmed, n24 citing Frye v. United States, n25 a 1923 D.C. Circuit case upholding the exclusion of the result of a "systolic blood pressure deception test," n26 commonly known as a "lie detector" test, offered by the defendant in a second-degree murder case. In this short opinion the D.C. Circuit stated that admissibility of "a scientific principle or discovery" n27 depends on whether it is "sufficiently established to have gained general acceptance in the particular field in which it belongs." n28 This brief statement provided the dominant test for admissibility of scientific evidence for seventy years, including the years after the adoption of the Federal Rules of Evidence in 1975. The Frye or "general acceptance" test seemed to be based on the idea that judges did not have to make their own judgments about the quality of scientific evidence, but rather were to look to the judgment of those who were knowledgeable in the particular field. It is not hard to see why this approach would be popular with judges.

The United States Supreme Court vacated the judgment of the Ninth Circuit that had upheld the district court's granting of defendant's summary judgment motion and remanded the case for further proceedings. All nine  [*325]  justices agreed that FRE 702 provides the standard for judging the admissibility of scientific evidence in federal courts and that 702 supersedes the Frye test. The Court looked at the "permissive backdrop" of the Federal Rules and concluded that the "austere standard" of the Frye test was incompatible with the Federal Rules and should not be the standard in federal courts. n29 Justice Blackmun's opinion of the Court, joined by six other justices, attempted to provide some reassurance that the FRE 702 standard does not mean that all scientific evidence is admissible or that the trial judge is powerless to exclude any scientific evidence. To be admissible under 702 the scientific evidence must be "not only relevant, but reliable." n30 Judges must determine that the offered evidence is "scientifically valid" and that it "properly can be applied to the facts in issue." n31 Justice Blackmun then identified five factors that judges might consider in ruling on offers of scientific evidence, although he stated that the overall test is a flexible one and that the factors he mentions are not a "definitive checklist or test." n32 These factors are (1) the "falsifiability, or refutability, or testability" of the expert's "reasoning or methodology"; (2) "peer review and publication" of the expert's "theory or technique"; (3) "the known or potential rate of error" of the particular scientific technique; (4) "the existence and maintenance of standards controlling the technique's operation"; and (5) "general acceptance" in the "relevant scientific community." n33
Blackmun then closed by responding to competing "underlying concerns." n34 To those who might fear that abandoning the "general acceptance" test will result in pseudoscientific evidence confounding juries, he pointed out the effectiveness of the "conventional devices" of "[v]igorous cross-examination, presentation of contrary evidence, and careful instruction on the burden of proof." n35 To those who might fear that a "gatekeeping" role of judges "will sanction a stifling and repressive scientific orthodoxy and will be inimical to the search for truth," n36 he noted the "important differences between the quest for truth in the courtroom and the quest for truth in the laboratory." n37 The fact that judges have to decide legal issues "finally and quickly" requires exclusion of "[c]onjectures that are probably wrong." n38

C. POST-DAUBERT CASES IN THE SUPREME COURT

The Supreme Court returned to the subject of the admissibility of expert testimony four years later in General Electric Company v. Joiner. n39 In Joiner the federal district court granted summary judgment to defendants on the grounds that the testimony of the plaintiff's experts failed to establish a link between his lung cancer and exposure to chemicals on his job and was thus  [*326]  inadmissible. n40 The Eleventh Circuit reversed, holding: "Because the Federal Rules of Evidence governing expert testimony display a preference for admissibility, we apply a particularly stringent standard of review to the trial judge's exclusion of expert testimony." n41 The Supreme Court reversed, holding unanimously that abuse of discretion is the proper standard of review for rulings on the admissibility of scientific evidence. n42 The Court went on to hold, with all but Justice Stevens joining, that the trial judge did not abuse his discretion in excluding the testimony of plaintiff's experts.

In 1999, the Supreme Court decided Kumho Tire Company v. Carmichael, n43 concluding that the trial judge's "basic gatekeeping obligation" applies not just to scientific testimony but to all expert testimony. n44 The Court emphasized that the Daubert "list of factors was meant to be helpful, not definitive." n45 The Court also stated that the abuse-of-discretion standard approved in Joiner "applies as much to the trial court's decisions about how to determine reliability as to its ultimate conclusion." n46 Finally, the Court reversed the Eleventh Circuit and upheld the district court's exclusion of the testimony of plaintiff's expert that a defect in the design or manufacture of a tire caused it to blow out.

D. THE IMPACT OF DAUBERT ON THE ADMISSIBILITY OF SCIENTIFIC EVIDENCE

As mentioned above, the Daubert case itself reversed the lower court's exclusion of scientific evidence using the then-dominant Frye test. n47 The Frye test was termed "austere," clearly suggesting that the standard of FRE 702 was easier to meet. Subsequent events, however, have cast considerable doubt on the conclusion that Daubert has made it easier to get scientific evidence admitted. In both Joiner and Kumho Tire the Court approved the exclusion of expert testimony. Even more significantly, the language added to FRE 702 as a direct result of Daubert states three new requirements for the admissibility of expert testimony. n48

 [*327]  E. FRE 403
Expert testimony that survives scrutiny under FRE 702 might still be excluded under FRE 403. FRE 403 provides that relevant evidence "may be excluded if its probative value is substantially outweighed by the danger of unfair prejudice, confusion of the issues, or misleading the jury, or by considerations of undue delay, waste of time, or needless presentation of cumulative evidence." n49 One might expect that FRE 403 would rarely operate to exclude expert testimony for at least two reasons. First, FRE 702 might itself exclude expert testimony that would be unfairly prejudicial, confusing, or a waste of time. In the words of 702, such testimony would not "assist the trier of fact to understand the evidence or to determine a fact in issue." Second, 403 balancing strongly favors admissibility; it does not exclude evidence unless its probative value is "substantially outweighed" by prejudice, confusion, or waste of time. Nevertheless, courts are used to analyzing evidentiary offers under 403, and courts have not been as reluctant as one might expect to employ 403 to exclude expert testimony, particularly expert testimony about lie detection tests. n50
A trial judge might conclude that, although the evidence passes 702 standards, there is a great danger that the jurors will use the evidence for an impermissible or erroneous purpose (even if the judge provides proper jury instructions), or that the evidence will serve primarily to confuse the jurors because they are not likely to understand the evidence. When the evidence relates to lie detection, the trial judge might fear that the jurors will give too much deference to the results of the test, and fail to perform their duty to assess credibility themselves.

IV. THE (SPECIAL?) CASE OF LIE DETECTION

A. WHY LIE DETECTION IS DIFFERENT

The purpose of BF is to determine whether a person denying or claiming familiarity with an event or situation actually has that familiarity. Thus, one important use of BF is distinguishing truth from untruth. fMRI, although a procedure that has other purposes, is also offered as an improved method of lie detection. n51 As just suggested, expert testimony about lie detection faces obstacles not faced by expert testimony relating to most other subjects. First, there is the history of lie detection in the courts. As mentioned earlier, the Frye case, which provided the dominant standard for evaluating expert  [*328]  testimony for seventy years, was itself a case in which the appellate court ruled that the trial judge properly excluded evidence that the criminal defendant passed a lie detector test. n52 Back in 1923, an observer might have thought that the result in Frye, although correct given the primitive nature of the machine that was used, would change as methods of lie detection improved. But even today, more than eighty years later, courts overwhelmingly reject attempts by parties to introduce results of polygraph tests into evidence at trials. n53
One explanation for this continuing judicial rejection is that developers of polygraph testing simply have not been able to make sufficient improvements in reliability to justify admissibility under the applicable legal standards for scientific evidence. In fact, the National Research Council, in its 2003 book, The Polygraph and Lie Detection, concludes that improvements in the polygraph over the years have been slow in developing and that "[t]he inherent ambiguity of the physiological measures used in the polygraph suggest that further investments in improving polygraph technique and interpretation will bring only modest improvements in accuracy." n54 If this were the full explanation of judicial hostility to use of lie detector tests the proponents of brain-imaging lie detection might have reason for optimism. The brain-imaging techniques for lie detection are quite distinct from those of the polygraph. n55 Proponents claim that brain-imaging lie detection does not depend upon consciousness of lying, and thus can detect inaccurate information that the subject incorrectly believes to be true. Additional claimed advantages for brain-imaging lie detection are reduced error rates and reduced chances of subjects finding ways to "beat the test." Proponents may be confident that their techniques could pass the Daubert test that is applied to all expert testimony.

As others have noted, however, courts may have other reasons for excluding lie detector results besides concerns about reliability. Some judges have argued that in our trial system, the jury is the lie detector, and that lie detector evidence invades the province of the jury. n56 Commentators have speculated on what our trial system would look like if courts routinely admitted lie detector evidence. n57 What role would remain for the jury if  [*329]  judges had a truly reliable scientific method of determining the truth and accuracy of witness testimony (not just conscious lying)? What constitutional limits would judges place on the use of this method? Would not jurors expect lie detector results for every witness, and disbelieve witnesses who do not come with proof that they passed the test? The suggestion is that judges will be understandably reluctant to open the door to this "brave new world." n58

B. CASE LAW ON LIE DETECTION

1. United States v. Scheffer n59
Edward Scheffer, an airman in the United States Air Force, was convicted by general court-martial of four offenses including use of methamphetamine. Scheffer sought unsuccessfully to introduce into evidence the results of a polygraph test administered by an examiner from the Air Force Office of Special Investigations. The examiner concluded that the test showed "no deception" when Scheffer, in response to a direct question, denied using illegal drugs since being in the Air Force. n60 The military judge excluded the polygraph evidence pursuant to Military Rule of Evidence 707, which provides that polygraph evidence "shall not be admitted into evidence." n61 The United States Court of Appeals for the Armed Services reversed Scheffer's conviction on the grounds that "[a] per se exclusion of polygraph evidence offered by an accused to rebut an attack on his credibility ... violates his Sixth Amendment right to present a defense." n62
The United States Supreme Court, in an eight to one decision with only Justice Stevens dissenting, reversed the Court of Appeals and upheld the constitutionality of Military Rule 707's per se exclusion of polygraph evidence. Justice Thomas, writing for the eight Justices in the majority, noted the legitimate interest of the government in making sure that evidence presented at a criminal trial be reliable. Justice Thomas then stated that there is no consensus in the scientific community that the polygraph test is reliable. He noted that this lack of consensus is reflected in the decisions of federal and state courts. He observed that, although some courts have abandoned a per se rule of exclusion after Daubert, others continue to exclude polygraph evidence  [*330]  categorically, and courts continue to express doubt about the reliability of polygraph evidence, whatever their approach. n63
Then, in a portion of his opinion joined only by Chief Justice Rehnquist, Justice Scalia, and Justice Souter, Justice Thomas discussed "a second legitimate governmental interest: Preserving the court members' core function of making credibility determinations in criminal trials. A fundamental premise of our criminal trial system is that 'the jury is the lie detector.'" n64 Justice Thomas distinguished experts who give testimony "about factual matters outside the jurors' knowledge," n65 from polygraph experts who give only another opinion to the jury about whether a witness is lying or not.

Justice Thomas expressed concern that jurors will view the polygraph expert's opinion as infallible and thus abandon their duty to make their own assessment of the credibility of the witness. In a separate portion of his opinion, again joined only by Rehnquist, Scalia, and Souter, Justice Thomas posited another legitimate governmental interest in prohibiting polygraph evidence: "avoiding litigation over issues other than the guilt or innocence of the accused." n66 Introduction of polygraph evidence would raise issues concerning the appropriateness of the questions used, the qualifications of the examiner and the validity of the examiner's interpretations, and whether efforts of the witness to fool the test or other factors "had distorted the exam results." n67 Exploring these issues on collateral matters could distract the jurors from their job as deciders of guilt or innocence. n68
Justice Kennedy, joined by Justices O'Connor, Ginsburg, and Breyer, agreed that, given the continuing disagreement about the reliability of polygraph evidence, a per se rule of exclusion is not unconstitutional. But Justice Kennedy continued, "I doubt, though, that the rule of per se exclusion is wise, and some later case might present a more compelling case for introduction of the testimony than this one does." n69 Kennedy specifically disagreed with Thomas's argument that the introduction of polygraph evidence threatens to usurp the jurors' role in assessing credibility. Kennedy criticized Thomas for employing the argument that the expert should not give an opinion on the ultimate issue in the case, an argument that Kennedy pointed out is rejected in FRE 704(a) and has been criticized by both Wigmore and McCormick. n70
Justice Stevens, the lone dissenter in Scheffer, argued that the governmental interests offered to support a per se exclusion of polygraph  [*331]  evidence offered by a criminal defendant are insufficient in the face of the defendant's Sixth Amendment right to present a defense. n71 In making this argument Justice Stevens discussed the reliability of polygraph evidence. He argued that, although polygraph results are not foolproof, studies support the conclusion that polygraph evidence may be more reliable than handwriting analysis or eyewitness identifications or even fingerprint identifications. n72 Stevens also cited studies indicating "that jurors do not 'blindly' accept polygraph evidence, but that they instead weigh polygraph evidence along with other evidence." n73 Stevens concluded that although polygraph evidence offered by a criminal defendant could be excluded in particular cases, and perhaps "narrower rules" limiting polygraph evidence in response to specific concerns might pass constitutional muster, a per se exclusion of polygraph evidence is invalid under the Sixth Amendment.

2. Polygraph Cases after Daubert and Scheffer
In his concurring opinion in Scheffer, Justice Kennedy noted "some tension" between a per se rule of exclusion of polygraph evidence and the Daubert standard that gives "considerable discretion" to the trial judge in ruling on the admissibility of scientific evidence. n74 In his opinion in Scheffer, Justice Thomas recognized that the Fifth and Ninth Circuits abandoned their per se rules of exclusion of polygraph evidence following Daubert, but noted that the Fourth Circuit and most states have reaffirmed or retained their per se bans. n75 Federal and state cases since Daubert and Scheffer continue to uphold the exclusion of polygraph evidence by an overwhelming margin. n76 Of particular interest in recent cases is the courts' use of FRE 403 (or state equivalent rule) as a basis for exclusion in addition to FRE 702.

In decisions reached after Daubert and Scheffer several courts have employed FRE 403 to exclude polygraph evidence independently of FRE 702. In United States v. Waters, n77 a prosecution for aggravated sexual abuse of a child, the defendant took and passed a polygraph test administered by an agent of the Federal Bureau of Investigation. n78 The defendant then sought a pre-trial Daubert hearing on the admissibility of the polygraph results. The government moved to exclude all evidence relating to the polygraph examination and opposed the defendant's motion for a Daubert hearing, relying on Scheffer. n79 The trial judge ruled for the government at this stage, subject to further consideration at the trial. n80 After the defendant testified at the trial, his lawyer again requested a Daubert hearing on the admissibility of  [*332]  the polygraph evidence. n81 Defendant's lawyer admitted that he had no evidence supporting the reliability of the test, but claimed that the government's failure to comply with his discovery requests hampered his ability to gather this evidence. n82 The trial judge denied the defendant's request and excluded the polygraph evidence under FRE 403.

On appeal, the Eighth Circuit affirmed. The court stated that it did not have to address the denial of the Daubert hearing because the trial judge had "independently excluded the evidence under Fed. R. Evid. 403." n83 The court held that the trial judge did not abuse his discretion in excluding the polygraph evidence because it went to a collateral matter and would cause confusion about the weight of the evidence. n84 The court found support for both of these bases of exclusion in the language of Scheffer, quoting language from Justice Thomas in those portions of the opinion that were joined by only three other Justices. n85
Other recent federal cases have upheld exclusion of polygraph evidence under FRE 403 in the absence of a Daubert hearing. n86 Courts have concluded that FRE 702 and FRE 403 operate independently, and that either rule alone could justify exclusion of polygraph evidence. n87 Thus, even if evidence survives a Daubert analysis, a court could still properly exclude it under 403. n88 Another approach is that the Daubert analysis may inform a court's 403 analysis, since reliability may be considered under the 403 balancing test. n89
The odds were strongly against getting polygraph results into evidence before Daubert and Scheffer, and they remain so today. Daubert might originally have generated some hope for those seeking admissibility of polygraph evidence, since it suggested a departure from per se rules of exclusion, and some courts did jettison their per se rules after Daubert. n90 But Scheffer, with its invocation of reasons for exclusion in addition to unreliability, provided courts with more ammunition to shoot down offers of lie detector evidence. Protecting the jury's role in assessing witness credibility and avoiding the lengthening and complication of trials that would follow the  [*333]  routine admissibility of lie detector evidence are independent reasons for judges to exclude such evidence. Scheffer seems to have encouraged courts to employ FRE 403 more readily to exclude lie detector evidence.

C. DISTINGUISHING BRAIN-IMAGING "TRUTH" DETECTION FROM POLYGRAPH LIE DETECTION

Proponents of brain imaging as a method of lie detection believe that their methods are, or will become, far superior to the polygraph method. n91 They believe that their methods are immune to efforts to "fool the test," and that their error rates will approach zero. n92 They are developing methods that go beyond the detection of conscious lies and purport to show what information is in a person's brain--even in the absence of any speech by the person. "Lie detection" seems to be an inappropriate term for these new methods; perhaps "truth detection" or "truth investigation" would be more descriptive. These methods may raise interesting Fourth and Fifth Amendment issues that are beyond the scope of this article. After reviewing the history of polygraph evidence offered in courts, it seems fair to say that judges will be extremely skeptical of the claims made by proponents of truth detection, and will demand compelling scientific evidence to support them. n93
It is interesting to speculate about what would happen if the science of truth detection by brain imaging reaches a stage of development where even skeptical judges have to admit that reliability concerns have been sufficiently addressed. Would courts still refuse to admit this evidence, perhaps under FRE 403? What role would remain for the jury if scientists agree that credibility determinations could be made much more accurately by machines than by people? What would trials look like? n94 Indeed, would there be any  [*334]  need for trials at all? The impact on our jury trial system could be profound. Nevertheless, in my view reliability, if overwhelmingly established, would eventually trump other objections. Courts with no doubts about reliability would accept the science and find ways to deal with the problems of implementation that such acceptance would present. n95

V. A BRIEF HISTORY OF BRAIN-IMAGING EVIDENCE IN THE COURTROOM

Although there are not many reported cases, courtroom offers of brain-imaging evidence go back at least fifteen years. I discuss briefly the three most common categories of cases involving offers of brain-imaging evidence.

A. INSANITY, INCAPACITY, INCOMPETENCY

In a 1997 article, Jennifer Kulynych discusses attempts to use brain-imaging evidence in court to support what she calls "psychiatric diagnosis." n96 Kulynych discusses and questions the result n97 in People v. Weinstein, n98 a prosecution of a man for murdering his wife in which the defense was that the defendant "lacked criminal responsibility ... due to mental disease or defect." n99 PET scans showed a cyst on the arachnoid membrane of the defendant's brain, and the prosecutor made a pre-trial motion to exclude any testimony about these scans. The case was pre-Daubert, and the trial judge recognized the Frye "general acceptance" standard as applicable in New York. But in what seems to be an unusual interpretation of a New York statute, the judge ruled that the PET scan did not have to pass the Frye test in order for a psychiatrist to use it to explain his diagnosis. n100 To the extent that the PET scan of the defendant's brain is offered as part of a showing of lack of criminal responsibility, n101 it falls within what I have termed use 3. n102 It would seem that the causal connection between what the brain image shows and the person's  [*335]  behavior should be assessed under the relevant standard for reliability, and there was no showing in Weinstein that the evidence met this standard.

Kulynych notes that judicial recognition of the possibility of brain-imaging evidence establishing absence of criminal responsibility gives rise to arguments by criminal defendants that they have the right of access to brain imaging. n103 Kulynych cites People v. Jones n104 as a case in which that argument prevailed. Jones was charged with murder after shooting a woman who was breaking into his apartment. Jones's defense was justification. At the trial defendant's expert recommended brain scans to support his belief that a traumatic head injury when Jones was a child had caused permanent brain damage that would be relevant to his defense. The trial judge denied Jones's application for funding of brain scans, and the defendant was convicted. The appellate court reversed on the grounds that the "testing was crucial to defendant's asserted defense of justification." n105
In Roper v. Simmons, n106 the United States Supreme Court ruled that the Eighth and Fourteenth Amendments prohibit capital punishment of offenders who were under the age of eighteen at the time they committed the offenses. An amicus brief, filed in support of the defendant-respondent by the American Medical Association, the American Psychiatric Association, and six other professional organizations, n107 made explicit reference to "[c]utting edge brain imaging technology" n108 and "[r]ecent advances in brain-imaging technology" n109 to argue that persons under eighteen have brains which are "Anatomically Immature," and that "the very regions of their brains involved in governing these behavior-control capacities are anatomically immature." n110 Justice Kennedy, writing for the majority, found three differences between adults and juveniles under eighteen but did not say anything to tie these differences to the anatomy of the brain, and did not say anything about brain imaging. n111 Although one cannot assume that brain imaging had anything to do with the result in this case, it is notable that brain imaging was knocking on the door of the highest court in our country.

In United States v. Gigante, n112 the federal government prosecuted Gigante for numerous counts of murder and labor racketeering, asserting that he was the boss of the Genovese family of the New York Mafia. Gigante claimed that he was incompetent to stand trial because of Alzheimer's disease. Judge Jack Weinstein (a former academic and one of the leading experts on evidence law) allowed Gigante to present a PET scan of his brain, along with the results of a  [*336]  battery of tests and expert testimony that he was incompetent to stand trial. The government then presented evidence that the results could be due to drugs that Gigante was taking. After considering all this evidence, Judge Weinstein ruled that Gigante was competent to be tried, and the Second Circuit upheld his ruling. n113

B. INJURY OR DISABILITY IN CIVIL CASES

Kulynych refers to some early attempts to offer brain-imaging evidence in tort cases. n114 Eggar v. Burlington Northern Railroad Co. n115 was a toxic tort case brought originally by twenty-seven employees of defendant claiming that exposure to chemicals at work caused their illnesses and conditions. Apparently, at least some employees had PET scans, and there were disputes about what the PET scans indicated. The court granted defendant's motion for summary judgment, deciding that the plaintiffs' experts failed to meet the legal standards for establishing causation. The court stated that the testimony relating to the PET scans was not germane to its ruling. n116 In Bushell v. Secretary of Health and Human Services, n117 the infant plaintiff suffered seizures after receiving DPT vaccinations, and brought a claim under the National Vaccine Injury Compensation Program. Since the plaintiff met all the requirements of the Act and since his injury was one listed in the Act, a presumption applied that the vaccine caused plaintiff's condition. Thus the burden of proof was on the government to show that some other factor caused his injury. The government offered an expert who testified that a PET scan of plaintiff's brain, together with three other bases, made him conclude that it was "80% to 90% likely" that the cause of plaintiffs seizures was due to a problem with brain development in utero. n118 The Special Master accepted the defendant's expert's conclusion and dismissed plaintiffs claim, despite contrary testimony by plaintiff's expert.

In Hose v. Chicago Northwestern Transportation Company, n119 an employee claimed that he developed manganese encephalopathy as a result of exposure to manganese fumes at his employer's plant. The trial judge allowed plaintiff's expert to testify about the results of a PET scan of Hose's brain. The plaintiff's expert testified "that the PET scan ruled out alternative diagnoses of Hose's injuries ... but was 'consistent' with manganese encephalopathy." n120 In the Eighth Circuit, defendant argued that the expert opinion evidence did not meet the Daubert standard. The court rejected defendant's argument and upheld the admission of the PET scan evidence, stating that "ruling out alternative explanations is a valid medical method." n121 The court did not address the key question of whether the PET scan was sufficiently reliable to  [*337]  rule out the other explanations. The Eighth Circuit then issued this definitive statement: "There is also no question that the PET scan is scientifically reliable for measuring brain function." n122 Finally, the court placed importance on the fact that Hose's treating physician ordered the PET scan prior to Hose's filing of the lawsuit, citing Judge Kozinski's opinion in Daubert on remand from the Supreme Court. n123
In Penney v. Praxair, Inc., n124 a case involving a motor vehicle collision, plaintiff claimed that he suffered headaches, dizziness, and other problems as a result of the accident. After neither an MRI nor a CT scan showed any brain injury, plaintiff had a PET scan. Plaintiffs expert testified in a video deposition that the PET scan "showed brain abnormalities which were consistent with a traumatic brain injury." n125 The defendant moved to exclude the PET scan evidence, and the district court granted defendant's motion. On appeal, the Eighth Circuit affirmed. The court noted that use of a PET scan to show brain abnormalities depends on comparison with a control group, and plaintiff's age and his continuation of his regular medications differed from those of the control group and might explain the discrepancies. Plaintiff reminded the Eighth Circuit that it had upheld the admission of PET scan evidence just two years earlier in Hose, but the court responded that "the admission of scientific evidence in one case does not automatically render that evidence admissible in another case,..." n126
Sims v. Barnhart n127 involved an application for Social Security disability benefits. Sims claimed that she suffered from a "somatoform disorder" or "conversion disorder" that resulted in "tunnel vision." The Administrative Law Judge ruled against Sims, and the federal district court in Indiana upheld that ruling. Sims then appealed to the Seventh Circuit. Judge Posner wrote the opinion affirming the district judge's ruling. Posner explained that a somatoform disorder (formerly termed a psychosomatic illness) refers to situations in which the patient has physical symptoms but there is no physical cause for those symptoms. n128 If a claimant has symptoms amounting to disability, the claimant is entitled to benefits even if she cannot show a cause for her disability. So the question is whether the claimant has met her burden of proving that her symptoms are severe enough to constitute disability. In this case Sims offered the results of several tests showing that she has tunnel vision. The problem is that these tests depended on the cooperation and honesty of Sims. She could have been lying about what she could see. Posner concluded that the administrative law judge was entitled to reject Sims's claim in the absence of other evidence. n129
The final paragraph of Judge Posner's opinion suggested what types of additional evidence Sims might have offered. Posner cited an article in the  [*338]  Journal of Neuropsychiatry & Clinical Neurosciences n130 for the proposition that "brain scans may be able to distinguish real from feigned symptoms of conversion disorder." n131 Posner noted that Sims did not have a brain scan. n132 So here is an example of a very prominent federal judge not only suggesting that a brain scan would be admissible to show that a disability claimant is not a malingerer, but holding the absence of this evidence against the claimant.

C. LIE/TRUTH DETECTION

Terry Harrington, who was convicted of first-degree murder in 1978, filed an action in an Iowa district court for postconviction relief in 2000. One basis for his claim for relief was the failure of the prosecution to provide to the defense at trial police reports showing investigation of another suspect; Harrington claimed that this failure amounted to a due process violation under Brady v. Maryland. n133 The other basis for his claim was newly discovered evidence: the police reports that were not provided previously, recantation by the primary witness for the prosecution, and the results of BF n134 testing. At a hearing on the postconviction claim, Dr. Lawrence Farwell testified that his testing of Harrington showed that his brain did not contain information about the murder, but did contain information consistent with his alibi. In his 2002 law review article, Professor Moenssens states that Dr. Farwell's testimony in Harrington was the first time that BF testimony was admitted in a court of law. n135 The district court judge denied relief to Harrington on the basis that his claim was time barred. On appeal, the Supreme Court of Iowa held that the claim was not time barred, and granted a new trial on the basis of the Brady violation. n136 The Court specifically stated that the BF evidence was not necessary to the result and that the Court gave it "no further consideration." n137
Lebron v. Sanders n138 also involved a convicted murderer's claim for postconviction relief. Elvis Lebron brought a habeas corpus claim in federal district court under the Innocence Protection Act of 2004. Lebron sought DNA testing and BF testing by Dr. Farwell and other professionals of himself and several other persons to determine their extent of involvement in the crime. n139 The judge refused to order these tests because Lebron had failed to show how his claims (arrest without probable cause and coercion of his guilty plea) "will be assisted by any of the tests he is seeking and, particularly why physical or mental tests taken eleven years after his guilty plea would be  [*339]  indicative of the physical or mental state of the persons at the time of his arrest and conviction." n140
Slaughter v. State, n141 still another claim for postconviction relief by a man convicted of murder, offers the most extensive discussion of the admissibility of BF evidence. Slaughter submitted an affidavit from Dr. Farwell stating that he had conducted BF testing on Slaughter, that he had asked Slaughter about "salient details of the crime scene," that Slaughter's brain response showed that these details were absent from his knowledge, that the statistical "confidence" of the BF result is "not less that 99%," and that "it is not possible to fake the results of the testing." n142
The Court of Criminal Appeals of Oklahoma expressed several reasons for concluding that this evidence did not meet the standards for granting postconviction relief. The court found that the evidence was barred because there was an insufficient showing that it could not have been raised in earlier appeals. The court found that there was no support for Dr. Farwell's "bare affidavit." n143 In the affidavit, Dr. Farwell referred to a comprehensive report that he was preparing detailing the nature and results of the test, but that report was never presented to the court. There was "no real evidence" that the Daubert standards had been met, and insufficient evidence that the evidence offered would "survive a Daubert analysis." n144 Finally, the court gave credence to the State's argument that the salient details of the crime were presented at Slaughter's trial, thus casting doubt on the BF conclusion that these details were absent from Slaughter's brain. n145
It is difficult to say what the court would have done if Dr. Farwell and Slaughter's lawyers had done a better job in presenting and supporting the BF evidence. But the court expresses strong skepticism that would seem quite difficult to overcome.

D. A FEW GENERAL STATEMENTS ABOUT THE LESSONS OF HISTORY

This brief history of early attempts to introduce brain-imaging evidence in judicial proceedings is probably too sparse to support much in the way of general statements. Perhaps all that can be said at this point is that courts usually seem willing to consider brain-imaging evidence under the same standards that they apply to other scientific evidence. They do not categorically reject brain-imaging evidence, but they seek to ensure that the science adequately supports the claims that the proponents are making for the evidence. If we reach the point where litigants offer brain-imaging evidence to predict future behavior or to reveal aspects of a person's character, it will be interesting to see if courts will stick to an ad hoc judgment of the science or will exclude the evidence as antithetical to basic principles of responsibility and privacy.

Looking at the broader historical picture, it seems clear that, especially since the Supreme Court's decision in Daubert, courts and commentators have  [*340]  devoted tremendous amounts of time and attention to questions concerning the admissibility of expert evidence, particularly scientific evidence, in courtrooms. The questions are so difficult, and the advances of science so pervasive and uneven, that we can expect considerable controversy about the role of science in the courtroom to continue for the foreseeable future. History tells us that courts are often cautious and skeptical about the use of science in the courtroom. Judicial resistance to polygraph evidence over more than eighty years tells us one side of the story. But history also tells us that courts will sometimes open the courtroom doors to novel scientific evidence, even when that evidence substantially changes traditional courtroom methods. Judicial receptivity to DNA evidence tells us another side of the story.

Determining truth is of course a crucial goal of legal proceedings. But, as many have noted, n146 truth is not the only goal. Constitutional rights sometimes trump the search for truth. Acceptance of legal determinations by the participants and by the community is also crucial. Acceptability may require upholding process rights, and rights of privacy, as well as constitutional rights; a sufficient measure of transparency might also be necessary for acceptability. Preserving resources and according an appropriate degree of finality to decisions are also important goals of our judicial system. Courts have been and probably will continue to be mindful of these various goals as they rule on the admissibility of brain-imaging and other scientific evidence.

VI. CONCLUSION

As the science of brain imaging continues to develop, courts will face increasing efforts to bring brain-imaging evidence into the courtroom. The possibilities of what brain imaging might tell us are exciting and seem almost limitless. Unlocking the mysteries of the human brain may raise pressures for us to rethink larger questions of human responsibility and privacy. It may also cause us to think more deeply about the relative importance of truth and the other goals of legal proceedings. One question is whether these larger questions can and should be addressed through the rules of evidence, or whether our society must address them on a more fundamental level.

We have been and should continue to be cautious about bringing science into the courtroom. We should keep the use of science in judicial inquiries some distance behind the vanguards of scientific inquiry. But we have been and should continue to be open to what is helpful in the pursuit of the goals of our legal system, even if the result is a profound transformation of how that system operates.
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