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Adrian Raint; D.PIJil., a IcadilJg rcscarclJer

on thc biosocial bascs ofpiolent bchaviol; used

poSitt-ol1 eluission tomograplJy (PET) ill thc

fil:rt brain -imagilJg stztdy of thc brains of

murderel:r. Comparill~1J thcir brai,IS }J'itIJ those

of a matclJcd group of uormal illdil'iduals,

and c.\:ploiti1z.g PET teclJnology's ability to

mcasure differences ill fi,1lCtio11 in man.'I'

brai11 are(ls, hc (lskcd qtlcstio1lS that philoso-

phel:r, thcologians, and Icgal theorists have

pondcred for centtlries.

I f you could literally look into the mind

ot- a murderer, \vhat \voulti you see?

Woulti the activi~' of Jetfrey Dallmer's

hraill look likc yours or mine? Woulti his

hraill he much less activ~? More active? ,'\lId

ho\v \voulti th~ brain activation profile of

st:rial killers likc Dallmer differ from tllose of

less mcmorable, but mor~ common, single

killers? Not long ago, anS\vers to questions

like these \vere the pro\lnce of pulp fiction

or spac~-age movies. No\v adVatlCes in brain

imaging art: giving us tar mor~ tllan a

glimpse into thc mind of tile murdercr.

AltllOUgh snldies are in tlleir intan~', tlley

not only provitie a base tor fun Ire research

into violence anti aggression but raise

provocative, importatlt questions about free

\vi II, blame, anti punishment.

~INTIMIDATING BUT COOPERATIVE" MURDERERS I

Until I began this research, there had never been

a brain imaging study of murderers. This is not

surprising, given the difficulty of recruiting and

testing a substantial number of such individuals.

But one reason I emigrated from England to Cali-

fornia in 1987 was that, in addition to the good

weather, there were plenty of murderers and other

violent offenders in California who could be

recruited into research studies.

Credit for recruiting the unusual sample I

studied goes to my colleague Monte Buchsbaum

(then at the University of California, Irvine). The

subjects were identified through referrals from

defense attorneys. Because California has the

death penalty, their clients will die unless miti-

gating circumstances such as an abnormal PET

I scan revealing brain abnormalities can be found.

Monte had the wisdom to ensure that all cases

I went through exactly the same procedures, there-

by allowing a unique and sizable research sample to

be developed.

All the subjects signed human consent

forms approved by the University's Institutional

Review Board.. There are always ethical concerns

related to research on institutionalized popula-

, tions. Can they truly give informed consent? Do

I the benefits outweigh the risks? In these cases

there was a compelling reason to participate. It

I was literally a life-or-death choice. The risk of

I exposure to a radioactive isotope in PET is more

I than outweighed by the possible benefit of avoid-

I ing the death penalty.
I
I So, complete with shackles and guards,

i they trooped into the PET scanning facility. They

I looked formidable, intimidating, and ominous,

I but in reality were cooperative. We forget that, for

Ii 99 percent of their lives, murderers are just like

us. Tragic actions in the other 1 percent of their

lives set them apart. As we shall see, the struc-

ture and functioning of their brains may also set

them apart.

22 MURDERERS: THE FIRST LOOK

In tIlt: first published brain-imaging stlldy

of murdt:rt:rs,l my collt:agut:s and I scannt:d

thc brains of 22 murdert:rs \\,ho had pleaded

not guilt)' by rcason of insanity, or had

been judged incompetent to stand trial. We

compared them \\1t11 thc brains of 22 non-

murderers matching tIle murdert:rs in scx
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and age. The scanning technillue \VC uscd

\vas positron emission tomography (PET), a

mctholi pioneereli in psyclliatry by Monte

Buchsbaum. This enabled us to measure the

isotope is quickly ~arried to tIle brain, \vhere

the most a~tive regions receive tIle largest

quantities in order to meet their high enerro'

needs. By thl: end of the 32-minllte cogni-

brail1, .

sits above

tllC

~

PET, first a

radioacti\'e

~

injected .

during scanning are of the levels ofactivi~. at

the time of the earlier task-not after".ard

,vhen the sul")ject is in the scanner.

A PREDISPOSITION TO VIOLENCE

What did thc study reveal? The key fin\.iing

is illustrated in the images on the next page,

which sho,v the brain scan of a nomlal

in\.ii,'iduall1Sed as a control (left) ;lJl\.i the

brain scan ofa murderer {right) ,vho had

impulsively killed his victim.

The striking diftcrence is at the top of

tIle images. The normal subject, on the left,

sho,vs much activation, ,vhilc tIle mur\.iererJ

on the right, sho,vs little. As ,ve had hypotll-

esized, tIle area showing tIle diftcrcnce is tIle

prcfrontal cortex. At the bottom of each

SC;lJl, however, you can see that thc occipital

cortex is activated al")out c\.lually in tIle nomla1

person and in the murderer. {This brain

arca is activate\.i because the task ,,'as \;sual. )

the

dysfunctional. In this casc, \VC used the

"continuous pcrf(>rnlance task," a staJldard

visual task kno\vn to activate the frontal

rcgion of'thc brain, since \ve hypotllcsized

tllat poor ftmctioning of tllc prcfrontal

region might be particularly involved in pre-

disposing to violence. In this task, numbers

from 0 to 9 are flashed on a screen at tIle

rate of one per second, \vith subjects press-

ing a l")utton ever~' time tlle~' see "0." This

goes on for 32 minutes and, believe me, it is

a ver~' lmring task. It requires tIle subject to

maintain tocused attention and mental vigi-

lancc tor a sustained period. The prefrontal

region of tIle brain is responsible, in part, for

tllis vigilance .

vVIlile subjects \vere performing the

task, \ve took a series of blood samples from

them to measure glucosc and deo:\1'glucose.

Because glucose is the onl~, source of energ:-'

used b~. tIle brain, the r.lliioactive fiuoline
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NORMAL MURDERER

Brain scan (PEn of a normal control (left) and a murderer (right). illustrating the lack of activation

in the prefrontal cortex in the murderer. The figures are a transverse (horizontal) slice through the

brain, so you are looking down on the brain. The prefrontal region is at the top of the figure. and

the occipital cortex (the back part of the brain controlling vision) is at the bottom. Warm colors

(e.g., red and yellow) indicate areas of high brain activation; cold colors (e.g. blue and green)

indicate low activation.

Thus tl1e dcficit in the murderers was selec-

tivc. We found no deficit in tl1C tcmporal

region and.. as is indicated in tl1e illustration,

the occipital cortex \vas at least as well

activateli in the murderer as in the control.

Wl1at does this mean? We tl1ink that

p()()rcr ftmctioning of the prcfrontal cortex

predisposes a11 indi\idual to \1olence in

several ways:

.At a neurophysiological level, reduced

prefrontal ftmctioning can result in loss of

control over evolutionarily older subcortical

structtlres deep in the bl-ain-such as the

al11ygdala-tl1at are thought to give rise to

3II!!ressivc feelinl!s.

.At a neurobehaviorallevel, prefrontal

damage has been linked \\ith risk taking,

irresponsibilit.", rule-breaking, emotional

and aggressive outbursts, and argumentative

beha\ior-all of \vhich prc;dispose to

violent criminal acts.

.At a personalit." level, frontal damage in

neurological patients is associated \\itl1

impulsiveness, loss of selt:control, immatu-

rit.", lack of tact, inabilit." to modif)' and

inhibit bcha\ior appropriately, and poor

social judgment. These, too, could predis-

pose to \iolence.

.At a social level, the loss of intellectual

flexibilit.", problem-sol\ing skills, and
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reduced abili~' to use information pro\ided

by verbal cues-.ul resulting from

pretrontal dysfunction-can impair social

skills essential t(>r tormltlating nonaggressive

solutions to fractious encounters.

.At a cognitive level, poor reasoning abili~r

and divergent thinking, both results of

prefrontal damage, can lead to school

tailure, unemploymenr. and economic

deprivation, which may set the stage tor a

criminal and \iolent \\'ay of lite.

Note that although tllere are many

O1Ss<}ciations bet\veen p<X>r prefrontal function

and violence brain dvsfunction mav create, ..

only a predisposition to \iolence, which

cnvirol1mental, p~'chological, and social

tactors may enhallCe or diminish.

GOING DEEPER

Wl: took our imaging rese.1rch another step

by incrl:asing our sample ti-om 22 to 41

murdcrers, anli ;1lso by incrl:asing our control

group to 41. This largcr sam~"lle gave us

more statistical po\ver to dctl:ct group liifter-

en~l:s. In 1997 \VI: reported our upliatl:d

finliings,~ \\'hich, first of .ul, confirn1eli the

significant reliuction in preti-ont;1l activit)' in

murlicrcrs.

We tound that the brain strucnlre

kno\\'n .1S thc left a11gular g)'rus functioncli

morc poorly in the murdcrcrs. The angular

g)'rUS lics .1t tl1e jun~tion of tl1e tcmporal,

parict;1l, .U1li occipital rcgions of the brain,

intcgrating intormation ti-om tl1C three lobes.

Diminisheli .1ctivation in thc left angular

gyrus has l"ICcn correl.1teli \\itl1 rcduccli vcrb;1l

~\bilit)';; \\'hill: damagl: to this region has been

linkcli to licficits in reading anli arithmctic.

Such cognitivc lieficits could preliispose to

I educational and occupational failure, in nlm

predisposing to crime and ,iolence. (One

interesting confirmation of this interpretation

is that leami11g deficits are unusuall)' common

in ,iolent oftenders. )

We found reduced functioning of

the corpus callosum, the band of white ner\'e

fibers tl1at allows communication bet\veen

the left and the right cerebral hemispheres.

We speculate that poor connection bet\veen

hemispheres may mean that the right hemi-

sphere, which is involved in the generation

of negative emotion: ma)' be less well

regulated and controlled by the inhibitor:-'

processes of the more dominant left hemi-

sphere. This may contribute to how and

whetl1cr violence is expressed. Interestingly,

rats stressed earl)' in life are right-hemi-

sphere-dominant for mollSe killing.o Severing

the corpus callosum in these rats results in

an increase in mouse killing,t. indicating that

the left hemisphere nomlally acts to inhibit

the rigl1t hemisphcre's mouse-killing tenden~")'.

Furtllermore, researchers have observed

inappropriate emotional expression and

inabilit)' to grasp long-teml implications in

human split-brain paticnts (who have had

their corpus callosum surgicall)' severed).

Tllis suggests that such emotional expression

b)' ,iolent oftenders, a11d their lack of long-

tenn planning, ma)' result in part from

poor functioning of the corpus callosum.

Callosal d)'sfunction, tllough unlikel)' to

cause aggression, ma)' contribute to ,iolence

in those witl1 otller limbic and cortical

abnomlalitics.

We obser\'ed unusual fi.mctioning in

subcortical regions, including tlle anlygdala,

hippocampus, and thalamus. MurderersI
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tcndcd to show rclatively lower a~tivation

of tllese stru~nlres in the left hemispherc but

higher a~tivation in the right hemisphcre.

lntcrpretarions of these findings are spe~u-

larivc, but it is not surprising that tilcse

stru~nlres filn~tion abnormallv in murderers.

TIll: amygdala has been repeate(.ii~' asso~iated

with aggressivc behavior in both animals and

humans.- As part of the neural net\vork that

underlies the proces.'iing of socially relevant

intormation, its disruption could explain rile

anti-sociall.,ehavior of some violcnt peoplc

and thc misappraisal of ambiguous stimuli in

S(>cial sinlations that have potcntial tor \iolcnt

cncounters."

Thc am~'gdala, hippo-~ampus, and

prcfrontal cortex arl: involved in govcrning

emotion; togethcr \vith thc thalamus, thc~'

are ~ritical to Icarning, memo~', and Jtten-

cion. Their abnormal tunccioning may ~on-

tril.,utc to rile tailure to learn from experi-

cnce tilat charJcterizcs criminal and violent

oft"en\.icrs:' Also, thc amygdala seems to

mediatc thc cxperil:ncc ()f tear in animals,

an\.i autonomic arousal in humans. Al.,nor-

malitics in tilC am~'gdala coul\.i accord \vith

thl: tcarlcssness thcor~' ofviolcnce, sincc

oftcndl:rs havc l.,el:l1 t()und to havc rl:liuccd

autonomic arousal.'"

FACT OR ARTIFAm

CoLlld all of thesc findings have been pro-

duced hv some dificrcnce bct\vccn the

mLlrdcrs and controls othcr than the tactur

ofviolencc? We think not. AlthoLIgh six

of tllc mLlrdercrs were schizophrcnic, we

controllcd tor tllat by including six nun\1olent

schizophrenics in tlte matched nomlal

groLIp. Nor did groLIp difierenccs in brain

I functioning correlate \\ith ditlerences in

'I age, s~x, hand~dness, histo~' of head injury,

medications., or illegal drug use.

I Could the scans of the murd~rers hav~

I revealelt po<)rer pretj-ontal functioning

i because thc murliercrs coulli not ltO the

I.:ontinuous pertormance task? We chel.:kcd

this; tlleir pcrtormance \vas almost ilientical

to that of the controls. But this pari~' ill

pertormancc OIl a challenge task raises still

another question. How coulli the murdcrers

do as \veIl as tIle controls if the murderers

I had a dysfunction in the part ofthc brain

, critical to pertorl1lillg tIle task? The Ol1lswcr.,

wc thillk., lics ill tIle occipital cortcx., \\ilich

\\'as morc al.:tivatelt ill murliercrs tllall in COIl-

trols. TIle murdcrers sccm to havc rel.:ruited

this \isua} brain arca into vigorous actioll to

hclp thcm to pertOrl1l thc \'isual task, tllus

compensating tor their p()()r prefi-olltal

I fu Ilc..-tiolling.

Wc bclicve tllis stllliy is thc first C\ilicncc

fi-om braill il1lagillg that thc brains of a

largc samplc of murlicrcrs .\re timctiollally

liitl:crcllt tj-orn thosc of Ilormal pc:oplc.

Prcfi-onta} dcficits havc also bccll t()und ill

schizophrellia alld d~pressioll., but thosc

SnJlties havc Il~ver re\'l:alcd our spcl.:ific pattcrl1

of filldillgs illvoi\,ing th~ prctj-olltal cortcx.,

I.:orpus I.:allosum., allgular b')'rus, am~'gliala,

hippocampus., and thalamus. Tllis suggcsts a

uniquc PET "signanJre" of ti\e braills of

some murdcrers.

~ Wllat \\'cre tile limitatiolls of our

snJd~'? For one thillg, our samplc \,'as highl~'

selcctive., consisting of murderers plcadillg

, 1l0t guil~' b~' rcason of insanity-all unusual

I subgroup of violent otlcnders but olle

important in torensic psychiatr~'. We lio IlOt
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rest of the brain from prefrontal regulato~'yct kIlO\\, if\iolent oftcnde~ in the commw1i~'

of brain deficits has nt:ver bet:n reported in

an~' ps~'chiatric group.

Is the predator,'}' killer 1nore con-

t1,-olled and l"egttlated in his b1"ain

fttnctionin..lT, and is the 11'lU1"de1"e1"

}V ho kills in a moment of passion-

the "ajjectilJe» mtt1"dere1"-lacking

in brain 1"egulation and contl"ol?

emotion. Such a criminal is contrasted witl1

the passionate.. hotl1eaded individual who

kills in a moment of unbridled emotion. Is

the predatory killer more controlled and

regulated in his brain funl:tioning, and is tl1e

murderer who kills in a moment of pas-

sion-the "affective" murderer-Iacking in

brain regulation and contl"ol? Al1imal

research has established that different neural

patl1ways underlie predatory aggression and

atlccrive or detcnsive aggression. Now imag-

ing research in humans is beginning to

suggest tl1e same thing, at Icast witl1 rcspel:t

to homil:ide .

Witl1 Reid Melloy.. a t(>rensic cxpert

from the Univcrsit)' of Calitomia.. San

Diego.. we developed a way to divide our

mur(ierers into citl1er "pre(iatory'.. or "attel:-
tive. "11 The predatory mur(ierers were

regulated and l:ontrolled.. were lacking in

emotional attect.. were more likely to attack

strangers.. and tended to plan their murders.

In contrast.. the atlcctive murderers showed

much less plaJming. "n1eir acts were more

If brain dcficits dircctl~' contribute to

\1iolcncc, what causes tlle deficits? Wllat are

thc roles of environment anli gcnetics?

Although we controllcd tor a history of hcad

injury, morc subtlc injurics carl~' in litc could

contributc to brain dystimction in thc mur-

licrcrs. For examplc, wc know that \iolcnt

oficnlicrs arc morc likcly to have grown up

in abusivc homes. Ifa baby is rcpcatedly and

roughly shakcn, the white fibcrs that link tlle

prefrontal cortcx \\ith othcr brain strucUlres

can be lacerateli, eftcctively cutting offthc
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When sudden, murderous violence strikes. we ask: How could this happen? The murderers

seemed just like us; how could they do this? Wilt the answers be found in the brain?

as the midbrain, amygdala, hippocampus,

and thalanlus) than did contt'ols. We speculatc

that this excessive subcortical acti\i~, may

preliisposc to an aggressivc temperamcnt in

both groups; but \vhil~ tllOse in the \.'redato~'

group have sutncicntly good prefrontal

functioning to regulatc their aggressiv~

impulses (bull)ring and mallipulating otllers

to achieve their desired goals ), aftectively

\riolent indi\iduals lack prefrontal modulato~'

control, r~sulting in more impulsive, d)'Sreg-

ulated, aggressive outbursts.

GOOD AND BAD HOMES

On Tuesday, March 24, 1998, Atldre\"

Golden (age 11) and Mitch~ll Johnson

( ag~ 13) killed 5 and \vounded 10 of their

schoolmat~s in the h~artland of Atn~rica.

A year earlil;r, Jeremy Strohm~y~r, a high-

likely to occur in the home and be driven

by a high degree of emotion. Although

some murderers coltld not be assigned \\'ith

confidence to either category, we were able

to assigl1 15 of tl1C 41 murderers to the

predato~' group and 9 to the atrcctive group.

Our study tound that atrective mur-

derers lacked the prefrontal functioning that

can control aggressive impulses. Conversely,

the regulated, controlled, predatory killers

showed relatively good prefrontal function-

ing; an intact prefrontal cortex seemed to

enable them to regulate their beha\'ior tor

nefarious ends. This does not explain, how-

ever, why the predatory murderer is murder-

ous in the first place. Does the explanation

lie submerged in subcortical strucrures?

Both groups of murderers had higher

functioning of tl1e right subcortex ( defined
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NORMAL
CONTROL

DEPRIVED

MURDERER

NON- DEPRIVED

MURDERER

Brain scan (Pm of a normal control OeftJ, a murderer from a deprived home background (middle),

and a murderer from a good home background (right). Prefrontal dysfunction is particularly character.

istic of murderers from good home backgrounds.

placement, having a criminal parent, severe

famil~' conflict., and di"orce. On this basis,

we identified 12 murderers as ha,'ing experi-

enced significant ps~'chosocial lieprivation;

,,'e ,;ewed 26 as ha,;ng experienceli minimal

deprivation.
n1e resluts are in tl1e illustration above,

"'hich sho\vs the scan of a normal control

(left), a murderer from a bad home (middle),

and a murderer from a relati,'el~, gooli home

(right). The odli man out is the murdercr

from the good home. \V11ile the deprived

murderer sho\vs relatively good prefrontal

fi.mctioning, tl1e non-depri"ed murlierer

shows tl1e characteristic lack of prefrontal

functioning. We tound tl1at murderers from

good homes had a 14.2 percent reliuction in

functioning of tl1eir right orbitofrontal cortex.

This brain area is of particular interest.

school srudent from Long Beach, Calitornia,

killed a seven-year-old girl in a resn-oom in

Nevada. In many cases, murderers come from

backgrounds of neglect, abuse, or pover~.

("bad homes"), and it is eas~' to point aJl

~lccusing finger at tllese possible causcs of

violencc. But thc young killt:rs in tllt:se t\vo

cascs camc from homt:s ( ..good homes")

th~lt, although not pertcct, were not ~'Pical

of the homcs ofthosc who now share their

prison cclls .In thcst: cases, is tlle real culprit

not ~)()()r fanlily functioning but poor brain

functioning?
Wc testeli this h~'Pothesis b~' di\iding

our sample of murdercrs into those from

rt:lati\.el~' good homt: backgrounds anli those

trom relativel~. bali homes!~ To do so, wc

took into account carl~' ph~'sical abuse, sexual

abuse, neglect, cxtreme pover~., taster homc
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Whcn previously \vell-controlled adults sufter

damage to the orbitofrontal cortex, they

OlI..-tions ( or sins) are products of a "ill undcr

our full control. Other scientists and

plausible
there. Ifhc comes from a good homc,

ho\\"~vcr, ~nvironmcntal causes s~em I~ss

plausibl~. Biological d~ficits b~come a morc

likcly cxplanation. Consistent \vith our finli-

ings through brain imaging, pre\'ious

rcscarch has sho\\"\l that lack of a normally

d~vclopcd St:nse of tear in schoolchildrcn is

more often couplcd \vith antisocial behavior

ifthc child comes from a gooli homc

c.:nvironm~nt."' T1lat is, the biological d~ficit

( l.'(>Or lic.:vc.:lol.'ment of tear) is tound in thosc

\\"h() liisl.'la~' ~lntisocial bchavior but lack a

~ocial ~.'r~liisposition to it. Not surprisingly,

th~ right orbirofrontal cortex sc.:ems im~.'or-

tant in t"c.:ar conliitiOlling.

HOW "FREE" IS OUR WILL?

What arc the social implications of thesc

brain-imaging stlldies? Do all of us ha\,e

frccliom of\\ill in the strict sense?

Many thcologians, philosophers, ant-i

c\,CI1 scientists \vould argue that, baning

exccptional circumst:lJ1ces ( such as sc\,ere

mcntal illncs.'i ), \\'C t:ach havc full control

o\,er our actions. Thcologians, t()r example,

suggcst that \ve can elcct to Ict God into

our souls, ch()()se \\'hethcr or not to commit

sin, and must thcrctorc acccpt tl1at criminal

I argue tor a middle ground. Some

people have almost completc frecdom of\\,ill

in their actions; others have relatively little.

Instead of\.ie\\ing "intent" in all-or-nothing

termsas (\\ith tcw exceptions) lioes tile law,

I see a continuum. Early social.. biological..

and gcnetic lie\'clopments pla~' substantial

roles. For somc.. freedom of\\ill is con-

straineli earl~' in life b~' f()rces be~'ond their

control.

Whcn people speak of free \\ill.. the~'

point to our overriding sense of having

the po\\'er to choose at this instant: to drink

trom a glass or lirop this issuc of CLI-Cb1.1t111.

Surclv this liemonstrates tree \vill? But take 01

difierent examplc. Wc know that alcoholism

is a disease with a substantial genetic compo-

ncnt. If we scat an alcoholic and a nonalco-

holic in front of a glass of beer.. then ~'es, in

an absolute sense thcv can choose \vhethcr

or not to drink it. But \ve also knO\V that thc

probability is that tllC alcoholic \\rill be less

able to rcsist lirinking. In this situation.. his

free \\111 is constr.lincd b~' genetic.. biological,

and cnvironmental forccs be~'onli his con-

trol. Probably \VC \\ill ncver be able ftlll~' to

predict behavior.. but \\'C can predict it to

some extent and that suggcsts constraints on
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ascertain that the causes of the damage

were early in life and beyond his control.

Of course, we have to protect socie~', and

unless ,\,e can treat tllis brain dysfunction ,\,e

may need to keep EI,;s in secure conditions

tor the rest of his lite, but does he desen'e

to lose his litc, given the demonstrable con-

straints on his free ,,;II?

In debating this issue at a conterence

on Neuroscience and the Human Spirit in

Washington, DC, in September 1998, one

scientist responded to this scenario by argtl-

ing tllat if a person has risk t"actors he has to

take responsibili~' tor them. Like a person at

If brain deficits make a person

more likely to commit violent crime,

and if the cause of the brain

deficits Jvas not ztnder that person )s

control, then shozdd he be held

fttlly respo~siblefor his crimes?

freedom of\\;II. Decisions madl: by a com-

puter's hard\vare are producl:d by its soft-

\\,are program and decisions that our brains

make in specific sitllations are products of

our unique genetic coding and early lite

experiences.
If brain deficits make a person more

likely to commit \iolent crime, and if the

cause of the brain deficits \vas not under that

person's control, then should he be held

ftlily responsible tor his crimes? Suppose that

a baby (\\,e'll call him Elyis) is born in Liiffi-

cult labor to a mothl:r \\,ho used drugs and

alcohol during pregnanL~'. Tllis prenatal alld

perinatal trauma causes the intant to be born

widl soml: brain damage, which is made

\vorsl: by thc tather's vigorously shaking the

baby during his bouts of non-stop c~ing.

TIll: baby's whiplash inju~' Il:ads to discon-

nection of the prefrontal cortcx trom the rcst

of thc brain, disengaging the emergenL~'

brake on iml-.'ulsive, aggressive behavior. The

impulsiveness and lack ofrcfll:ction induced

by the brain Liysfunction lead the gro\\;ng

chilLi to be morc likely to tall out of trees, bl:

hit by cars, and tllcrcby sufter ftlrther head

injury tllat Icads to more brain Liamagl:. TIle

br.lin liamagc rcnders tllC adult Elvis Icss

likcly to be able to control his aggressive

tcelings. so that onc day he shoots a tilend in

a fit oftcmper. In his panic, lea\;ng thc

sccne of the crime, he shoots a passerby \\,ho

attempts to intervenl:, killing him also. A

PET brain scan revcals substantially poorer

functioning of the prefrontal cortex and the

CO'T'US callosum in EI\is.

Should we exl:cute him? We strongly

suspect that brain damage made him much

morc likely to commit violent acts. We

risk tor scizures who decidcs not to dri\.e a

car, tl1e person at lisk tor violence must take

steps to ensllrc that he does not harm others.

He is still responsible, still has &eedom of\\ill.

This is good, tlrnctical sense tor S()me

people. But there is a problem \vith this

argtlmcnt tor executing Elvis. Rcsponsibili~.

and sclt--reflection are not disembodied,

ethert:al processes; they are rootcd in the

brain. Patients \\1th a damaged ventromedial

prefrontal cortex ( a part of the brain above

the middle of the eyes) are kno\vn to

become in-esponsible, lackil1g in selt--disc:ipline,

and unable to consider the consequenccs

of their actions. The vef)' mechanism that
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supports the abili~' to take responsibility is

damaged in EI\1s. He may no longer be able

to reflect on Ills beha\1or or take respOl1Sibili~'

tor his ris~' pre(.ijspositions.

Most prisoners I have met \vho are

suspected of brain dysfun4..-tion have no idea

tllat an~'thing is \\'rong \\1th them. Often

the~' gre\v lip \\1th this problem; it has alwa~'s

been ~.'art of them. Even \\'hen this is pointed

out to them.. they believe (like much of the

general public) that the causes of their vio-

lence lie in pove~'.. unemplo~'ment.. ba,-i

Poverty and bad parenting, after all,

can be seen and recognized; biological

factors are invisible and intangible.

influcnccs, and (sometimes, but not al,vays),

poor parenting and child abuse. Tlley are

shocked anli liisbelicving if I tell them that

l.,rain dysfunction anli biolog:-' contribute to

violence. POVer~' and l.,ad parenting, after

all, can be seen anli recognizeli~ biolot?;ical

tactors are invisil.,le and intangible. So it is

not illst that the brain mechanisms underl~'-

ing responsil.,ili~' arc daJnagcd in the violent

oftcnder, prcvcnting him ti-om acting to rec-

tifi, tile causes of his ,;olcncc. Even if he

coulli reflect on himsclf~ he probabl~' \vould

cnli up accusing the \\Tong risk factors.

BLAMING IT ON CAIN

Cooped up at home at Christmas time, we

gct on top ofcach oth~r. H~rb~rt W~instein

\vas no cxccption. In 1991, by th~ el1li of

thc Christn1as holidays, he hali hali about

;15 much as hc could take of his \vite in tl1eir

t\Vclftl1-t1()()r Mou1hattal1 apartn1~nt. Aft~r

, strangling her, he threw her out of the \\in-

dow to make her death look like suicide. He

\vas charged with second-degree murder.

T11ings looked bad tor Weinstein until his

detense la\\1'er had Ills brain scanned and

tound poor funL-tioning caused by a L~'St in

the left frontal and temporal brain regions.

The prosecution tried to have the PET

e\idence ruled inadmissible but aftcr an

extensi\'e hearing, the judge adnutted it. "n1is

was apparently the first time that PET data

had been ~dmitted as e\idence tor an insanir:-'

detense during ~ trial irselt:

I Betore tlus ruling. PET h~d been strictly

limited to the sentencing hearing, \\'i1en all

possible grounds tor mitirr:1tion m~v beI ~ co- .
introduceli. In Weinstein's case, the PET

d~t~ proved compelling. In ~ plea-b~rg~in

arrangement. the ch~rge against him \vas

rcduccd to m~nslaughtcr, )rjelding ~ much

lighter sentence.15

In cases likc Herbert Weinstein's, tl1e

mark of CJ.in may literally bc on tl1c br~in.

But bl~mil1g CJ.in is unpopular. At ~ scientific

level it is hard to knO\V \\'hcthcr br~in

liysfunction c~uscd the \'iolent behavior or

\\'i1ether li\rjng ~ violent litc resultcli in

thc brain li~m~gc. StUdying tl1e brJ.in basis

of\;olence is in its intanL-y. Even ifother

scientists repr()liuce ~nd extend our fu1liings.

there will be the ditl:iculr:-' of going from

findings based on groups of oftcnders in

rese~rch stUdies to conclusions ~bout ~n

indi\idual killer.

I suspect. tl10ugh, that these ~rc: not

the main reasons tor opposition to ~ppl)ing

biologic~1 findings on \iolence to legal

cases. Behind the opposition ~re multiple

political. theological. legal. and moral
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raised b~' this research are complex and

\\'orrisome., but the~' are too importa11t to

ignore. n1e question that law courts ask

"did he do

issues. III Biological research on violence is

politically unpopular ,,;th both right and

left. Co\1scrvatives wo~r that biological

research will

off the hook.

tS

bothofa violent ofi'ender.

JVOrry

Jvill be

off the

brain-scan

be used

innocent

of a violent

freedom of\\;ll

and reject sin.

crime if \Vc

age Call tell the liitference

and \\'rong, know

and sometimes carefully

liemol1smte

mor.ll

~

Pllnish wolllli bc morall~' \\Tong. III addition..

pr.1cticall~'.. \\'hat \\'Olllli happell if sociel1'

cxclIseli SCriOllS crimes bccallsc of bad brains?

Colllli this IlOt become a license to kill?

THE FUTURE

Against tllis broad opposition, \\ill brain-

imaging rest:;1rch on \iolt:nct: t:ver make ;1

difterence? I think that it could and should

make a diftcrence; but because it protoundly

challenges our way of conceptualizing crime

( not to mention our ..gut reaction" to

~rime, a rea~tion perhaps rooted in our t:vo-

Iution as a species ), I am tar from certain

that it will make a dift"erence. We have much

to lose if it does not. Let me elaborate.

-nle political, legal, ~md moral qut:stions

that courts rarely ask-is "Wl1y liid he do it?'.

Violent crime may still be \\'ith us

because \ye ha\'e I~ely igx1ored tl1at question.

Continuing to ignore it may ensure that

\\'e remain \Llinerable to violence. In part,

prevention programs have tailed to stop

violence because tl1ey systematicall~' ignored

tl1e biological part of the biosocial equation

that explains violence.

The violent oftender is like a jigsa\\'

puzzle. Decades of careful ps~'chos()Cial

research have identified some of the pieces

(e.g., child abuse, povert)', poor parental

supervision, delinquent peers, and gangs).

Recently we have begun to identi~. the bio-

logical picces ( e.g., 10\\" ph~'siological arousal,

high testostcrone, birth complications, and



Cerebrum

Brain imaging research on violence challenges the way we think

about crime. Two hundred years from now will we consider some

kinds of serious criminal behavior to be a critical disorder and

look aghast at the execution of violent offenders?

resources to increasc: tlleir O\\'fi genetic fit-

ness as measurcd by producing mort: oft:

spring. Perhaps tllis gave rise to a genc:ti,

predisposition to crime and aggression.'" But

I \vould argue that evolutionary torces also

built into all of us ( including

antisocials) strong emotional reactions

:1gaillSt criminals: venge:ulCe, hate, retribution,

and :1 desire to ostra,izt:. Thesc: lc::1vc: littlc:

room tor undc:rstanding ;uld forgivc:nc:ss.

Whether or not therc: is :1 genetic or a

biological predisposition to violc:nce, \vhen a

\iolc:nt crime is committed, \ve \vant to

lo\v sc.:rotonin ). Now brain-imaging research

is bc.:gim1i11g to iden~' tl1e brain mechal1isms

(invol\ing the prcfrontal cortcx.. amygl.iala..

hippocampus.. and corpus callosum). The

challcngc.: is to uncovcr more neurobiological

pieces and put rl1em togethcr \\,ith the social

pieces to fill out ollr picture of th~ \iol~nt

otfendcr.

Some thinkers see a strong sociobio-

logical basis tor homicidc.:.. \iol~ncc.. and

prop~rt). crim~.I".I" In evollltion.\r~' t~m1S.. it

has pail.i somc indi\'il.iuals to be antisocial..
parasites on rl1e rcst of us.. al11.i to sc.:ize others ..
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Brain imaging research on violence challenges the way we think

about crime. Two hundred years from now will we consider some

kinds of serious criminal behavior to be a critical disorder and

look aghast at the execution of violent offenders?

resources to increast: tlleir 0\\11 genetic lit-

ness as mt:asured by producing mort: oft:

spring. Perhaps tllis gave rise to a gt:nt:tic

predisposition to crime and aggression.11I But

I \vould argut: that evolutionary torccs also

built into all of us ( including

antisocials) strong t:motional reactions

agail1st criminals: venge:u1ce, hate, renibution,

and a desire to ostracizt:. Thest: It:avt: littlt:

room tor undt:rstanliing :l11d forgiveness.

Whether or not there is a genetic or a

biological predisposition to violt:nce, \V hen a

\iolent crime is committed, \ve want to

10\\" scrotonin ). No\\" brain-imaging research

is bt.-gim1i11g to iden~. tl1e brain mech;u1isms

(invol\ing tl1e prcfrontal cortcx, amygdala,

hippocampus, and corpus callosum). The

challcngc is to uncovcr more ncurobiological

piecl:s and put tl1cm togcthcr with the social

piccl:s to fill out our picture of the \iolcnt

otrendcr.

Some thinkers see a strong sociobio-

lobFical basis tor homicidc, \iolencc, and

prope~. crimcs.II'.I.. In evolution.\ry tem1S, it

ha.'i paid some indi\iduals to be antisocial,

parasites on tl1C rest of us, :l11li to seize othcrs'
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blame someone. We want SOmCOne to pay.

Evolution set:ms to have torgt:d not only

crimt: ;lnli \iolence but our armor against

any cvilit:nct: that might "excuse" them.

Brain-imaging rest:arch 011 violt:ncc

troublt:s us bv ch;lllt:nging the \vav \ve think.~ ~ .
about crime. It l1ut:stions our treatmt:nt of

murderers in the \V;l~' that.. looking baCk 200

~'ears, \ve question tht: shackling of tl1e mt:n-

tal1~. ill. Tl1e 11istor~' of civilization suggests

that.. at least over tl1C long term, socie~' has

I believe sul:h a refusal to I:hangt:

woulli bt: an cnormous mistake. vVhcn we

leameli to control our environmt:nt., t1le

human race was fret:d from the yokc of the

evolutiona~' torl:es that onl:e shapt:lt us.

Now ,ve I:an think anli al:t more treely., and

use the sl:ientific knowlt:dge base ,ve are

acquiring. \%at was an .1daptive response to

violent I:rime 100,000 years ago is no longer

so adaptive. Our time-immemorial pr:lctil:t:s

do protel:t sol:iet)' from particular criminals.,

but they do not11ing to prevent t1le ncxt

I generation ofvioll;nl:e.
II' Brain-imaging research is beginning

to givt: us new insights into ,vhat makcs a

i violent ofienlil;r. These early finliings may at

I least lead us to rl;think our approal:h to

,;olence and goad us into obtaining new

I ans\vers to tht: I:aust:s o11lli curl;s of I:rime

! ""lilt: 'VI; continue to protcct sol:ie~.. .

B1"ain-imaging resea1"ch on violence

t1.ottbles us b.'}1 cJ1allenging the Jvay

Jve think about c1"ime. It qttestions

our treatment of mtt1"de1"e1"S in

the JVay that, looking back 200 years,

lve qttestion the shackling of the

mentalZ'}1 ill. QJ,otntiml 011 p.IO: "Rlnlll( It 0,1 (:nill"lly Eh.is (:OStC/Itl.

(&) 1997 ..'.idcl1'n)'s ..'."11.!1S nd,lli,listcrL.d lI.1' Plnl'-I1ClIt I 'isi"IIS

M1Isic Li/1litcd

tcndc:d to become morc: hUmalle. T,,'o hun- I References

lirc:d ycars from now "'ill ,\'c ha\,c: rcconcc:p- !
,

tualizl:d rccidi\'istic, serious criminal bc:ha\,ior

as ~\ clinicalliisorlic:r ,\,ith roots in carh'

s{x:i~1l, biological, ~md gc:nc:tic torces beyonli

thc: indi\'iliual's control? Will ,\,e look back

aghast at the c:xecution ofserioush' ,"iolcnt~ .
ottCnlicrs? Will ,\'c: \,ic:,\, execution of pris<)n-

ers as ,\'c no,\' \,ic,\, the burning of "itches?

I '\'oulli like to think so, but our gut

reaction to crime may nl:\'er changl:. A key

rc:ason tor our SUCCI:SS as a spc:cics is our

efiecti\,c ml:chanism tor shutting out those

in our midst ,\,ith the mark of Cain. In the

end, t11at mechanism may block ~1l1 change in

Iho,\, '\'I: tl1ink about alld deal "itll crime.
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