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General Standards for Admissibility of Scientific Evidence
· Frye “general acceptance” rule: Scientific evidence is admissible when the scientific technique, data or method has “gained generally acceptance” by the relevant community. Frye v. United States, 293 F. 1013, 1014 (D.C. Cir. 1923).  15 States & DC follow this standard.

· Daubert-Joiner-Kumho “validity” rule – Standards for Fed. Rule Evid. 702.

· Trial judges possess “gatekeeping responsibility” in determining validity of scientific evidence and all expert testimony.   Judges consider the following factors in assessing validity: 
(1) “[W]hether [the technique] can be (and has been) tested;” is it falsifiable?

(2) “[W]hether the theory or technique has been subjected to peer review and publication.” 

(3) “[I]n the case of a particular scientific technique, the court ordinarily should consider the known potential rate of error.” 
(4) “the existence and maintenance of standards controlling the technique’s operation” 
(5) “‘[G]eneral acceptance’ can yet have a bearing on the inquiry.” 

Daubert v. Merrel Dow Pharms., Inc., 509 U.S. 579 (1993).

· The Daubert standard admits a broader range of testimony than Frye. General Electric Co. v. Joiner, 522 U.S. 136 (1997).
· Daubert applies not only to “scientific” testimony, but to all expert testimony.  Kumho Tire, Ltd. V. Carmichael, 526 U.S. 137 (1999).  Methodology is focus of standard, but must be connected to conclusion.
· 25 States & Federal Courts (plus 6 states combine aspects of Daubert and Frye).
Other relevant federal evidentiary provisions
· Fed Rule Evid. 401.  Definition of “Relevant Evidence”
“Relevant evidence” means evidence having any tendency to make the existence of any fact that is of consequence to the determination of the action more probable or less probable than it would be without the evidence.  Unreliable evidence is irrelevant.
· Fed. Rule. of Evid. 403. Exclusion of Relevant Evidence on Grounds of Prejudice, Confusion, or Waste of Time

Although 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.
· Fed. Rule of Evid. 702. Testimony by Experts
If scientific, technical, or other specialized knowledge will assist the trier of fact to understand the evidence or to determine a fact in issue, a witness qualified as an expert by knowledge, skill, experience, training, or education, may testify thereto in the form of an opinion or otherwise, if (1) 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.
Illustrative Cases
CIVIL CONTEXT
Constitutional Claims
· Entertainment Software Ass’n v. Blagojevich, 404 F. Supp.2d 1051, 1063-67 (N.D.Ill. 2005).
· Relevant facts:  Video industry trade associations sued several Illinois state and local officials seeking to enjoin the enforcement of Illinois Violent Video Games Law (VVGL) and Sexually Explicit Video Games Law (SEVGL).  The court held that the video games were protected under the First Amendment.  However, the court dedicated an entire section of its opinion to a discussion of fMRI research showing how viewing violent video games can lead to aggressive behavior in children.  Ultimately, the court found that the research was not yet convincing or conclusive. 
· Technology: fMRI 
· Evidentiary purpose: Introduced to demonstrate negative effect of violent video games on child behavior and, therefore, compelling state interest in regulating the games.
· Disposition: Expert testimony explaining the fMRI research was admitted at trial, but the court found the research not yet convincing enough to establish compelling state interest.
Personal Injury Claims
Toxic Exposure
· In Re Welding Fume Prods., No. 1:03-CV-17000, MDL 1535, 2005 WL 1868046 (N.D.Ohio Aug. 8, 2005).
· Relevant facts:  Plaintiffs claimed exposure to manganese in welding fumes caused Parkinson’s Disease (PD).  Defendant moved to exclude all testimony that welding fumes cause Parkinson’s, based in part on their own experts, relying on neuroimaging evidence.
· Technology: PET, SPECT, MRI

· Evidentiary purpose: Neuroimaging evidence presented as means to diagnose the specific type of PD alleged.
· Disposition:  Court rejected defendant’s motion; found that defendant’s evidence (including neuroimaging evidence) was not dispositive on question of diagnosis; it was a question for the trier of fact at trial.  Regarding the neuroimaging evidence, the court noted that it was generally helpful, but “[m]ost experts, including some designated by defendants as experts in this case, seem to agree that PET imaging should not be used routinely for diagnostic purposes.”


· Guilbeau v. W.W. Henry Co., 85 F.3d 1149 (5th Cir. 1996). 

· Facts: The plaintiff allegedly suffered from chronic toxic encephalopathy resulting from a short-term exposure to chemicals contained in a carpet adhesive. Plaintiff offered testimony based in large part on the results of a 1990 SPECT scan which purported to show abnormal areas of decreased circulation. Despite a rigorous cross-examination exposing the lack of foundation for his testimony and the unreliability of the SPECT scan evidence, the jury returned a verdict of $2.9 million. 

· Disposition: The verdict subsequently was overturned on the ground that the product was not defective, and, consequently, we have little indication of how the Fifth Circuit may have treated the admissibility of SPECT scan evidence. Nevertheless, Judge Reynado Garzo, in his dissenting opinion, expressed his belief that the plaintiff had carried his burden in proving causation through the use of SPECT scan evidence.

· Hose v. Chicago Northwestern Transportation Co., 70 F.3d 968 (8th Cir. 1995),
· Facts: Mr. Hose allegedly suffered toxic encephalopathy resulting from occupational exposure to manganese fumes. In his FELA action against his employer, the court permitted Mr. Hose’s expert to testify on the basis of a PET scan. 

· Disposition: the trial court allowed PET scan evidence for the limited use of eliminating alternative theories of injury. The jury returned a $1.33 million verdict. On appeal, the Eighth Circuit upheld the verdict and held that the trial court did not abuse its discretion in allowing the PET scan evidence. The Eighth Circuit’s opinion relied to a great extent on the fact that the expert’s testimony was limited to showing consistency with, as opposed to diagnostic proof of, manganese encephalopathy. 


· Summers v. Missouri Pacific Railroad System, 897 F. Supp. 533 (E.D. Okla. 1995). 

· Facts: FELA action alleging multiple chemical sensitivity syndrome; a trial court excluded an expert’s testimony which relied heavily on SPECT images. 

· Disposition: The court in that case noted the lack of reliable scientific and medical data to support the use of SPECT technology to diagnose neuorotoxic exposure


· Rhilinger v. Jancics, et al., 1998 WL 1182058 (Mass. Super. 1998).
· Facts: Ms. Rhilinger alleged that she developed toxic solvent encephalopathy from exposure to chemicals stored illegally in the basement of her apartment building. She asserted that the chemicals leaked and caused a migration of fumes into her residence which ultimately caused brain damage. The defendants brought a Daubert challenge to the admissibility of the SPECT scan evidence on three grounds, namely, that the use of SPECT scan imaging to diagnose brain injury due to chemical exposure (1) is not supported by valid scientific evidence; (2) has not been subjected to empirical testing or otherwise properly tested or studied; and (3) has not been generally accepted as a diagnostic tool for toxic encephalopathy in the relevant scientific and medical communities.

· Disposition: Massachusetts trial court allowed a plaintiff’s expert to testify as to the results of a SPECT test to prove injuries consistent with toxic encephalopathy.  The judge held that SPECT evidence is “scientifically reliable” in such a toxic tort case. 
National Vaccine Act
· Moberly ex rel. Moberly v. Sec’y of Health & Human Services, No. 98-0910V, 2005 WL 1793416 (Fed.Cl. 2005).

· Relevant facts: Plaintiff alleged DPT vaccination caused seizure disorder in inoculated infant, filing claim under National Vaccine Act (which provides an alternative to the tort system for vaccine-related injuries; claimant must prove causation of the injury; for injuries contained on a designated “Table,” the burden is light; heavy burden in proving “off-Table” injuries). Plaintiffs also introduced expert testimony and supporting studies.
· Technology: EEG 

· Evidentiary purpose: Introduced to show causal connection between infant’s vaccination and subsequent seizures.

· Disposition: Evidence of the scan together with expert testimony and supporting studies were admitted, but claimant did not meet heavy burden to prove causal connection.

· Gardner-Cook v. Sec’y Health & Human Services, 59 Fed.Cl. 38 (Fed.Cl., July 25, 2003).

· Relevant facts: Plaintiff alleged hepatitis B vaccination caused neurological disorder and filed claim under National Vaccine Act.  The court found that the special master’s dismissal of the claim was not arbitrary and capricious where causal connection between the vaccine and the ailment was too attenuated.

· Technology: SPECT scan/ PET scan
· Evidentiary purpose: Introduced by plaintiff to demonstrate her injury
· Disposition: Court affirmed Special Master’s finding that neither SPECT nor PET is useful in diagnosing the particular brain injury alleged.

· Bushell v. Sec’y of Health & Human Services, No. 91- 1270V, 1993 WL 212472 (Fed. Cl. June 3, 1993).

· Relevant facts: Plaintiffs claimed damages under National Vaccine Program for infant’s seizures allegedly caused by “DPT” vaccine.  Both PET scan and EEG scans were introduced at trial to show lesion in left frontal lobe.  Trial judge dismissed case upon finding the defendant’s expert more persuasive that the lesions were likely caused by reasons unrelated to the vaccination.  Judge noted that the PET scan technology, though new, was relevant for consideration and distinguished prior cases granting relief on grounds of the new convincing evidence and testimony.
· Technology: PET scan and EEG Scan

· Evidentiary purpose: Submitted by defendant to show that plaintiff’s seizures were caused by a factor unrelated to the vaccination.

· Disposition: PET technology was deemed relevant and credible.
Automobile and Other Accidents
· Fini v. General Motors Corp, No. 227592, 2003 WL 1861025, (Mich.App. 2003)

· Relevant facts:  Plaintiff sustained head injuries in a car accident, winning verdict in the amount of $2,615,000.  Proof of injuries was based on SPECT scan evidence.  Plaintiffs introduced several affidavits and transcripts of deposition testimony from physicians, psychologists, and psychiatrists in the surrounding medical community to support the proposition that SPECT scans have been recognized within the medical and psychological communities as a reliable tool for assisting in the diagnosis of closed head injuries. 
· Technology: SPECT scan

· Evidentiary purpose: To prove head injuries resulting from car accident

· Disposition: SPECT evidence admissible and reliable under “general acceptance” standard; trial judge did not abuse discretion in allowing the evidence.


· Baxter v. Ohio Dept. of Transp., No. 02AP-537, 2002 WL 31838505 (Ohio App. 10 Dist., 2002).
· Relevant facts:  Victim of car accident involving vehicle driven by transportation dept. employee brought personal injury suit against department. 
· Technology: SPECT scan

· Evidentiary purpose: Introduced by plaintiff to show diminished brain activity causing memory and attention problems.

· Disposition: Exclusion of expert’s testimony regarding causal link between accident and injury based on SPECT was error.  SPECT evidence should not have been disregarded.  



· Boyd v. Bert Bell/Pete Rozelle NFL Players Retirement Plan, 410 F.3d 1173 (9th Cir. 2005.)

· Relevant facts:  Former NFL player challenged the Board’s denial of recovery for degenerative disability benefits under the association’s retirement plan and Employee Retirement Income Security Act (ERISA), alleging brain damage due to 1980 football head injury.

· Technology: SPECT scan

· Evidentiary purpose: To establish brain damage (and its cause) in order to establish eligibility for retirement benefits

· Disposition: The SPECT scan was admitted, but found not persuasive to prove the cause of the neurological damage.

· Penney v. Praxair, 116 F.3d 330 (8th Cir. 1997)
· Facts: claim of brain injuries following an automobile accident. Plaintiff underwent both an MRI and a CT scan, neither of which showed any brain injury. The plaintiff then had a PET scan which, according to his expert, revealed “abnormalities which were consistent with a traumatic brain injury.” 116 F.3d at 332. 
· Disposition: The district court refused to admit the PET scan evidence, reasoning that it would “not be helpful to the jury in deciding the issues when compared with the likelihood that the jury would misapply the evidence.” Id. On appeal, the Eighth Circuit upheld the district court ruling.
Medical Malpractice

· Matuszak v. Cerniak, 805 N.E.2d 681 (Ill. App. 3 Dist. 2004).
· Relevant facts: Plaintiff alleged malpractice during medical procedure, claiming brain damage as a result of improper amounts of anesthetic administered.  The medical expert testimony offered was found to be sound; no reversible error in allowing this expert’s testimony.
· Technology: SPECT
· Evidentiary purpose: To demonstrate brain damage allegedly caused by medical malpractice.
· Disposition: Court found SPECT evidence admissible to be helpful for demonstrating actual harm. However, court was persuaded by expert testimony that the imaging could not establish a causal link.
Product Liability Claims
· Patricia Callahan, Jeremy Manier & Delroy Alexander, Where there’s Smoke, there Might Be Food Research Too, Chicago Tribune, Jan. 29. 2006, at C1.
· Relevant Facts: In records turned over during settlement of tobacco litigation, Philip Morris USA appears to have collaborated with Kraft Foods, Inc. during the late 1990s in using neuroimaging techniques to create a more attractive product.  Use of such technology also suggests that Phillip Morris knew more about the addictive nature of cigarettes than previously claimed.  Similar evidence may be used in new claims against food companies alleging that unhealthful foods causing obesity were scientifically designed to be addictive.
· Technology: Brain scans used in Phillip Morris’s lab in Germany; specific types not disclosed
· Evidentiary Purpose: possible use to show tobacco company’ knowledge of addictive nature of their product
· Disposition: Case was settled.
Contract Claims
· Van Middlesworth v. Century Bank & Trust Co., No. 215512, 2000 WL 33421451, (Mich. Ct. App. 2000). 
· Relevant facts:  Where plaintiffs attempted to enforce contract for the sale of land, defendant introduced evidence showing mental incompetency.  Evidence included MRI, which an expert neurologist testified showed brain shrinkage and hardening of the arteries, consistent with dementia.  The court concluded that the contract was voidable.

· Technology: MRI

· Evidentiary purpose: To prove mental incompetency establishing voidable contract

· Disposition: Evidence and expert testimony admitted; contract found voidable. 

CRIMINAL CONTEXT
Use in Guilt Phase

· Lebron v. Sanders, No. 02 CIV. 6327 (RPP), 2005 WL 3534794 (S.D.N.Y. Dec. 23, 2005).

· Relevant facts: Eleven years after pleading guilty to first-degree manslaughter, first-degree robbery, and third-degree gun possession, state prisoner filed petition for writ of habeas corpus.  On Motion for Compulsory Examinations, petitioner requested that specified professionals conduct brain fingerprinting, brain imaging and near infrared light emitter and polygraph tests on his person to determine “the exact nature and extent of [his] involvement, if any, in the crime.”  

· Technology: Brain fingerprinting, brain imaging, near infrared light emitter and polygraph tests

· Purpose: To support claims that 1) he was arrested without probable cause, or 2) that his guilty plea was coerced.

· Disposition: Court found that the tests were not compulsory because the petitioner failed to demonstrate how the tests would support evidence of his physical and mental state eleven years earlier.  However, the court denied the motion without prejudice, leaving open the possibility of a renewed motion showing that the tests would assist the petitioner’s claims.
· United States v. Hammer , 404 F.Supp.2d 676 (M.D.Pa 2005) 

· Relevant facts: In 1998 Mr. Hammer entered a guilty plea for the murder of his prison cellmate; the jury recommended a death sentence.  Hammer dismissed his counsel and proceeded with an appeal pro-se.  Eventually the court appointed new counsel for him, and they proceeded with an appeal to the motion denying his initial appeal.  

· Technology: MRI, PET and Computerized Neuropsychological Testing evidence

· Evidentiary purpose: Introduced by defendant to show mentally incompetent at the times of his guilty plea, dismissing original counsel and the proceeding before the court when he withdrew his appeal.

· Disposition: The court found that the evidence and expert testimony were credible, but held “we do not find credible [the expert’s] conclusion that Mr. Hammer was not competent. . . .”

· United States  v. Mezvinsky, 206 F.Supp.2d 661 (E.D.Pa. 2002). 
· Relevant facts:  Defendant indicted on 66 counts of fraud and related offenses proffered “mental health defense,” alleging bipolar disease and frontal lobe organic brain damage affected his ability to form intention to deceive.

· Technology: PET Scan

· Evidentiary purpose: Defendant sought to introduce scan to support his claim that he was incapable of deception (the requisite mens rea for his charges).
· Disposition: Defendant not entitled to introduce PET scan because the relevance of the evidence was outweighed by its capacity to mislead the jury; expert testimony on the evidence was barred under Daubert considerations and potential for the testimony to mislead jurors.

· State v. Marshall, 27 P.3d 192 (Wash. 2001).
· Relevant facts:  Lower court denied defendant’s motion to withdraw guilty plea to aggravated first-degree murder on incompetency grounds and sentenced defendant to death.  Washington Supreme Court vacated and remanded on grounds that lower court erred in failing to conduct a competency hearing.
· In support of withdrawal of guilty plea:
· Technology: MRI scan
· Evidentiary purpose: To support claim of incompetency to plead guilty (supplemented by IQ tests and other psychological evaluations
· Disposition: Held, when competency is at issue, court must appoint two expert witnesses to report on mental condition; ample evidence (including MRI) presented here to call competency into question, necessitating experts and hearing.
· In support of mental retardation at penalty phase of trial:
· Technology: MRI, EEG and SPECT
· Evidentiary purpose: To show evidence of brain damage, impaired decision-making ability, and retardation
· Disposition: Court did not reach whether retardation was proved because vacated on competency grounds.

· People v. Protsman, 105 Cal.Rptr.2d 819 (2001) (depublished; previously published at 88 Cal.App.4th 509).

· Relevant facts: The defendant was convicted of first-degree murder. 

· Technology: PET Scan

· Evidentiary purpose: At trial, defendant sought to admit scan evidence and psychiatric testimony to demonstrate decreased frontal lobe activity (due to traumatic brain injury) such that he could not formulate the requisite intent for first degree murder.  

· Disposition: Because the evidence had not yet achieved general acceptance, it was not admissible.  

· People v. Weinstein, 591 N.Y.S.2d 715 (N.Y. Sup. 1992)

· Relevant facts: The defendant was accused of strangling and defenestrating his wife. He successfully introduced PET scan images, which he asserted showed reduced brain function in and around an arachnoid cyst in his frontal lobe.  
· Technology: PET scan

· Evidentiary purpose: Presented in support of the defense’s theory that Weinstein was not responsible for his actions due to mental disease or defect.  
· Disposition: Shortly after the judge ruled it to be admissible, the prosecution quickly agreed to negotiate a plea bargain for a reduced charge of manslaughter. 
 
· United States v. Hinckley, 525 F.Supp. 1324 (D.D.C. 1981).

· Relevant facts: The defendant (who attempted to assassinate President Reagan) presented CT scan evidence showing “atrophy” of the brain. The neuroradiologist for the defense testified that the degree of atrophy was abnormal and possibly indicated the presence of organic brain disease.  Another witness for the defense (a psychiatrist) testified that the evidence of atrophy increased the statistical likelihood that the defendant was suffering from schizophrenia.  
· Technology: CT scan

· Evidentiary purpose:  To support insanity defense

· Disposition: The court ultimately admitted this evidence in order to give the jury “all possibly relevant evidence bearing on cognition, volition, and capacity” in considering the defendant’s insanity defense.  The defendant was found not guilty by reason of insanity. 
· People v. Chul Yum, 3 Cal.Rptr.3d 855 (Ct. App. 2003) (depublished; previously published at 111 Cal.App.4th 635).

· Relevant facts: The defendant, convicted of second degree murder, argued on appeal that the trial court erroneously refused to admit his proffered evidence of a SPECT brain scan..

· Technology: SPECT

· Evidentiary purpose: Introduced to show diminished activity in his left temporal lobe and damage caused by brain trauma, which then caused him to kill his mother and sister.

· Disposition: The defendant failed to satisfy the court that the scientific evidence was “generally accepted.”  Because of the novelty of the diagnostic approach (i.e., using a SPECT scan to diagnose brain trauma and post traumatic stress disorder), the evidence was not admissible.


· People v. Erskine, 588 F.2d 721 (9th Cir. 1978)
· Relevant Facts: the defendant (who had been convicted of making false statements to an official of a federally insured bank) argued on appeal that the court erroneously prevented him from introducing testimony and a brain scan that he claimed showed that he lacked the mental capacity to formulate the specific intent to “influence a bank” (a statutory element of the crime with which he was charged).

· Disposition:  The U.S. Court of Appeals for the Ninth Circuit agreed that he was entitled to introduce such evidence on the issue of specific intent (though it expressed no opinion as to the probative nature of such evidence).  Thus, the defendant’s conviction was reversed.


· State v. Anderson, 79 S.W.3d 420 (Mo. 2002)
· Relevant Facts.  the defendant presented to the jury expert testimony (supported by neuroscience evidence) that brain-damage-induced depression and paranoia precluded him from being able to premeditate and deliberate in a manner sufficient to justify the charge of first-degree murder.

· Disposition: The jury was not persuaded and found him guilty on all counts. 

· United States v. Gigante, 982 F.Supp. 140 (S.D.N.Y. 1997)

· Facts: Vincent “The Chin” Gigante (reputed head of the Genovese crime family) repeatedly attempted to use PET scan images to show that he was incompetent to stand trial which the Southern District of New York rejected.

· Disposition: the court refused to admit the testimony of Dr. Monte Buchsbaum of New York’s Mount Sinai Medical School. Dr. Buchsbaum opined that a PET scan would allow him to “measure where and how much brain activity occurred,” and further opined that Mr. Gigante’s PET scan revealed “organic brain dysfunction, possibly due to Alzheimer’s disease or multi-infarct dementia.” Id. at 147. The district court rejected this testimony, highlighting several recurring shortcomings with PET scan evidence: No baseline (i.e. no earlier scans on G), control group too small, defendant was taking medications that may interfere.
Use in Sentencing Phase

· Roper v. Simmons, 543 U.S. 551 (2005).

· Relevant Facts: The Supreme Court granted habeas relief for petitioner, who was convicted for murder committed at age 17 and sentenced to death.  The court held that the death penalty is prohibited for persons under 18 years at the time of the capital crime.  Neuroimaging showing that the adolescent brain was insufficiently developed to support functions such as long term planning, impulse control, risk assessment, etc., presented in amici briefs from the AMA, APA, et al.

· Technology: Research based on anatomical brain scans, including fMRI

· Evidentiary Purpose: To show incapacity regarding qualities relating to moral responsibility (e.g., reflection, impulse control, risk assessment, long term planning, etc.).
· Disposition: Finding that juveniles are more prone to violent behavior and to peer pressure, the Court cited the amicus briefs relying on the neurological evidence.
· Ex Part Simpson, 136 S.W.3d 660 (Tex.Crim.App. 2004) 

· Relevant facts:  Defendant, sentenced to death, brought motion to consider additional evidence of mental retardation supported by a second round of MRI and EEG tests. An MRI and an EEG were introduced in the sentencing phase at trial, but the court concluded that the expert testimony did not establish mental retardation for the defendant.  (Other evidence, including IQ scores and academic record, were also considered.)  
· Technology: MRI and EEG

· Evidentiary purpose: Offered to prove mental retardation

· Disposition: The imaging and expert testimony were admissible, but unpersuasive as to preventing death sentence.
· People v. Kraft, 23 Cal.4th 978 (2000).

· Relevant facts: The defendant was convicted of 16 counts of murder and assorted other crimes.  The jury was instructed that they may consider any mitigating factors it “found to be true.”
· Technology: PET scan 
· Evidentiary purpose: Introduced during his mitigation case; experts testified images were consistent with obsessive-compulsive disorder.  
· Disposition: evidence admitted, but the jury was unmoved by this evidence and sentenced Kraft to death.  
· Hoskins v. State, 735 So.2d 1281 (Fla. 1999) 
· Relevant facts: Review of death sentence proceeding in which court did not permit introduction of neuroimaging evidence in support of mitigation case.
· Technology:  PET Scan.
· Evidentiary Purpose:  Introduced to show brain abnormality for mitigation purposes.
· Disposition: The Florida Supreme Court vacated the defendant’s death sentence and remanded the case for a new penalty proceeding so that the defendant would have an opportunity to present a PET scan showing a brain abnormality. (Failure to allow neuroimaging evidence at the sentencing phase of trial was held to be reversible error.)

· People v. Holt, 15 Cal 4th 619 (1997).

· Relevant facts: The defendant (convicted of murder, robbery, rape, and other crimes) introduced PET scan images and an EEG showing abnormalities in both temporal lobes and damage to the cingulate gyrus region of the brain, which experts testified was consistent with aberrant sexual behavior. 
· Technology: PET and EEG

· Evidentiary purpose: Introduced with expert testimony to show brain damage as cause of criminal behavior

· Disposition: Evidence admitted, but the jury was not persuaded by this mitigation evidence and sentenced the defendant to death.

· McNamara v. Borg, No. 89-55758, 1991 WL 7134 (9th Cir. 1991).
· Relevant Facts: The defendant was sentenced to life imprisonment rather than execution. According to post-sentencing interviews, jurors acknowledged that they were significantly influenced by the neuroimaging evidence in their decision to spare the defendant’s life.   
· Technology: PET scan 
· Evidentiary purpose: Introduced in support of the defendant’s mitigation claim that he was suffering from schizophrenia.
· Disposition: Admitted & found persuasive by trier of fact.
· Ferrell v. State, 918 So.2d 163 (Fl. 2005).
· Relevant facts: Petitioner, sentenced to death, claimed ineffective assistance of counsel in motion for post-conviction relief.  With regard to the petitioner’s claim that counsel should have procured brain scan evidence to show brain damage, the court held that the petitioner did not show a particularized need and prejudice in the judgment resulting from excluded scan (Florida standard for granting requested brain scan in post-conviction request).  The court acknowledged that the technology was not widely used at the time of the 1992 trial and unreliable at that time.
· Technology: PET scan/ SPECT scan
· Purpose: To introduce new evidence of brain damage; show the evidence was necessary to support ineffective counsel claim.
· Disposition: Counsel was not ineffective in failing to present brain scan evidence and court did not abuse its discretion in denying the petitioner’s request for brain scan.
· Smith v. Anderson, 402 F.3d 718 (6th Cir. 2005)

· Relevant facts: Defendant sentenced to death, filed motion for relief from judgment, attempting have death sentence vacated by introducing “new evidence.” 
· Technology: CAT scan and MRI
· Evidentiary purpose: To demonstrate “organic brain damage” as new evidence to be considered as a mitigating factor
· Disposition:  The court found the evidence introduced not compelling enough to sustain the motion because the evidence offered did not actually prove an organic brain disorder.

· Slaughter v. State, 108 P.3d 1052 (Okla. Crim. App. 2005).

· Relevant facts: Petitioner’s convictions and death sentences for two counts of first-degree murder were affirmed on direct appeal.  Petitioner’s “third application for post-conviction and other relief” sought an opportunity to present new brain fingerprinting evidence that would allegedly demonstrate his actual innocence.  
· Technology: Brain fingerprinting based on MERMER effect

· Purpose: Introduced as new evidence supporting actual innocence

· Disposition:  The court held that Slaughter’s claim was procedurally foreclosed.  In a footnote the court added: “We also find . . . insufficient evidence to support a conclusion that brain fingerprinting . . . would survive a Daubert analysis.”  The court also noted, “Thus we reject the assertion that brain fingerprinting ‘evidence’ . . .  is entitled to any weight or may have somehow tipped the scaled if it had been present to his jury.”
· Harrington v. State, 659 N.W.2d 509 (Iowa 2003).

· Relevant facts: On appeal for post-conviction relief, petitioner’s claim of newly discovered evidence centered on novel computer-based brain testing.  According to the testimony of Dr. Lawrence Farwell, specialist in cognitive psychophysiology, his testing of the petitioner established that the petitioner’s brain did not contain information about the murder, but did confirm that his brain contained information consistent with his alibi.
· Technology: Computer-based brain testing measuring P300 wave patterns of brain activity (i.e. brain fingerprinting)

· Purpose: Introduced as new evidence supporting claim for post-conviction relief.
· Disposition: The court did not rule on the admissibility of this evidence because it found resolution of this issue unnecessary to resolution of the appeal. (Due process claim was dispositive.)  

· Bottoson v. State, 813 So.2d 31 (Fl. 2002)
· Relevant facts: Petitioner, sentenced to death, appealed denial of motion for post-conviction relief where he sought a leave to obtain SPECT and PET scans to test for brain damage. At trial, two psychologists stated in affidavits that they would need brain scan evidence to determine the petitioner’s brain damage.  Court affirmed the denial of the motion.
· Technology: SPECT scan/ PET scan
· Evidentiary purpose: To provide new evidence supporting motion for relief.
· Disposition: The claim for relief was too speculative and was unrelated to any substantive claim in the motion for relief, and the petitioner failed to show sufficient particularized need for the test pursuant to the Florida standard.


· Rogers v. State, 783 So.2d 980 (Fl. 2001).
· Relevant facts: Trial court granted funds for MRI scan, but denied funds for PET scan, in connection with defendant’s mitigation case at sentencing.  MRI scan revealed no such impairment.
· Technology: PET Scan, MRI scan
· Evidentiary purpose: To provide visual corroboration of the physiological, medical underpinnings of the petitioner’s impairment and related emotional problems as mitigating evidence.
· Disposition: Expert testimony did not posit that a PET scan would be essential in this particular case and that any impairment was sufficiently demonstrated with evidence already admitted.

· Robinson v. State, 761 So.2d 269 (Fl. 1999)
· Relevant facts: Defendant, sentenced to death, failed to establish need in penalty phase of trial for neurological testing to show brain damage.  Two medical experts had already testified to the damage, stating that brain scans would be helpful, but not necessary to their diagnosis.
· Technology: SPECT Scan
· Purpose: To provide additional evidence of brain damage to be introduced as mitigating evidence.
· Disposition: Trial court did not abuse discretion in denying the motion for the evidence in this case where petitioner did not show need for the additional test.

· People v. Jones, 210 A.D.2d 904 (1994).

· Relevant facts:  Trial court denied defendant’s request for neurological testing.
· Technology:  Not described in opinion.
· Purpose: To demonstrate that defendant was suffering from brain damage that impaired his “ability to think quickly and flexibly” and “ability to perceive risk.”

· Disposition:  Failure to permit such testing was held to be reversible error.

· Commonwealth v. Pirela & Commonwealth v. Morales (2004)

· Relevant facts:  Two separate death sentencing proceedings for Simon Pirela (aka, Simon Morales).

· Technology:  MRI & PET

· Purpose:  In first case, introduced to support mitigating factors of diminished capacity, brain damage, and mental impairment.  In subsequent case, introduced to show mental retardation.

· Disposition:  Admitted in each case.  In both cases, based on neuroimaging evidence, death sentences vacated and life imprisonment imposed.  The Judge in Pirela noted that the expert testimony on the brain scans, combined with neuropsychologists’ testimony, “was quite convincing.”
ADDITIONAL REPORTED USES OF NEUROIMAGING IN CRIMINAL CONTEXT
· Case of Peter J. Chiesa (reported in Martin Lasden, Mr. Chiesa’s Brain, California Lawyer 26-30, 61-63 (Nov. 2004).
· Relevant Facts: The prosecuting attorney would not accept less than first-degree murder charges for the double homicide alleged against Peter Chiesa.  In the hope of mitigating to manslaughter, Chiesa’s attorney mounted a “diminished-actuality” defense, employing brain scans as supporting evidence.  Scans indicated that Chiesa had five disorders that the Society for Nuclear Medicine has identified as diagnosable using SPECT. 
· Technology: SPECT scan
· Evidentiary Purpose: Introduced to show that the murder was not calculated, but rather the result of a poorly-functioning brain
· Disposition: Evidence was admitted at trial along with expert testimony and the jury found for two counts of second-degree murder.
· Case of Jeffery Strohmeyer (reported in Caren Benjamin, Natural-Born Killer?, Las Vegas Review-Journal Online (Aug. 30, 1998) (access at http://www.reviewjournal.com/lvrj_home/1998/Aug-30).
· Relevant Facts: Strohmeyer, then 19-years-old, confessed to killing of a 7-year-old child.  The defense counsel sought to construct a biological profile of the defendant to present as mitigating circumstances.
· Technology: CT scan and MRI;  PET scan requested, but denied
· Evidentiary Purpose: Introduced to determine whether brain damage could account for Strohmeyer’s behavior 

· Disposition:  Court allocated funds for CT Scan and MRI, but refused funds for PET scan

· Case of John E. DuPont (reported in Debbie Goldberg, John du Pont Found Guilty, Mentally Ill, Washington Post, Feb. 26, 1997, at A01.) 

· Relevant Facts: Millionaire John E. du Pont was convicted of third-degree murder for 1996 the shooting of Olympic wrestler David Shultz.  Du Pont’s lawyers pursued the insanity defense, including as evidence a comprehensive psychiatric evaluation.  Du Pont was determined to be mentally ill and was not found competent to stand trial until completely two months of anti-psychotic drug treatment.
· Technology: not clear; psychiatric expert testimony including unspecified “brain scans.”
· Evidentiary purpose: To support insanity defense
· Disposition: The testimony was admitted and, though the jury did not accept the complete defense, the conviction was mitigated to third-degree murder from original charge of murder in the first degree.

· Case of William Aramony (reported in Chandrasekaran & Bill Miller, Aramony’s Defense Strategy Called Creative but Risky, Washington Post, Mar. 8, 1994, at D01.)
· Relevant facts:  In 1995, former United Way executive William Aramony was charged with numerous counts of embezzlement from the charity fund.

· Technology:  Not clear; most likely structural neuroimaging (e.g., CT scan or MRI).
· Evidentiary purpose: Introduced neuroimaging evidence in support of his claim that he was suffering from “brain atrophy” and thus unable to satisfy the requisite intent requirement to commit embezzlement.
· Disposition:  Aramony sentenced to 7 years imprisonment.
· Case of Ramon Salcido and Barry Wayne McNamara (reported in Steve Emmons, Hunting for Brain Disorders Attorneys Turn to UCI Scanner as Defense Tool, L.A. Times, July 14, 1989, § 2, at 1.)

· Relevant facts: Mass murders Ramon Salcido and Barry Wayne McNamara used brain scan technology to show mental illness and schizophrenia.  Following McNamara’s trial, jurors later acknowledged that the visual aids were given considerable credence in mitigating the sentence from the death penalty to life in prison.
· Technology: PET scan; interpreted by expert psychiatric testimony
· Evidentiary Purpose: To demonstrate mental illness as a mitigating factor
· Disposition: Both the scan and the testimony were admitted.
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