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Neuroscience of Drug Dependence

Cocaine, Alcohol and Brain damage

In Tomôs Tragic Life of Crime



Tomôs Drug Abuse History

ÅStarted alcohol use at age 8 years

ÅStarted using drugs before adolescence

ÅDrugs completely disrupted his school, 

family, social and athletic life from age 12

ÅWithin 5 years (age 17) he showed major 

deterioration in behavior and cognition

ÅFirst medical detoxification at age 18



Tomôs Alcohol Dependence

ÅStart age 8, weekly intoxication by age 14, daily 

intoxication by age 16, severe withdrawal 

symptoms by age 18 

Å40 detoxifications over 10 years (age 18-28)

ÅExtended inpatient care needed by age 21

ÅSignificant liver and brain damage (blackouts) 

ÅDelerium tremens possibly at age 20 and 

definitely by age 28 (15% of these patients die) 



Tomôs Cocaine Dependence

ÅStart at age 14, weekly binges of 2-3 hours

ÅAge 16 ïdaily smoked cocaine alternating 
with binges lasting 3 days (not sleep or eat)

ÅSevere withdrawal including hallucinations, 
panic and paranoia, treat himself with anti-
psychotic medications to reduce withdrawal

ÅHeavy cocaine use documented on urine 
toxicologies and his hospital stays.



Tomôs Other Drug Abuse

ÅOpiates(heroin, percodan) since age 16

ÅHeroin use daily (15 bags/day) by age 22

ÅRequired multiple opiate detoxifications

ÅCannabissince age 12, with daily use by age 

14 (6 joints/day)

ÅBenzodiazepinessince age 14, binges by 16

ÅNicotine since age 12, supplied by mother



Tomôs Hospitalizations

ÅRecords for at least 6 hospitalizations and 

extended care (months) residential treatments

ÅConsistent reports of extensive drug and 

alcohol use, and need for detoxification

ÅCocaine use consistently reported as $200-250 

per day from 1994 to 1998 treatment episodes

ÅOnly periods of non-use appear to be in prison



How alcohol and cocaine 

damage your brain



Reduced brain blood flow 

due to cocaine



Cocaine Reduces 

Brain Blood Flow

ÅWhen using cocaine, the brainôs blood flow 
is reduced by 30%

ÅAfter repeatedly using cocaine for months 
or years, the brain develops holes (like 
many small stokes) from lack of blood flow

ÅPatients with these holes in their brains have 
marked trouble thinking, concentrating and 
making decisions



Cocaine reducing brain blood flow

(yellow ïgood blood flow, blue ïpoor blood flow)



Brain blood flow continues to 

show ñholesò in brain for months 

after becoming cocaine abstinent
ÅVolkow et al., BMJ 1988

ÅHolman et al., J Nuc Med 1991, ó93

ÅWeber et al., J Nuc Med 1993

ÅStrickland et al., J NP & CNS 1993

ÅKosten et al.,  DAD 1998





Reduced brain blood flow 

impairs cocaine abusers ability to 

concentrate, think and decide 

their actions rationally



Less brain blood flow leads to 

more problems in concentration
Woods 1991

ÅCocaine abusers were tested after they had not
used cocaine in a month 

ÅCocaine abusers were seriously impairedon 
10% to 50% of 20 tests measuring thinking and 
concentration

ÅLess brain blood flowwas directly related to 
greater impairment on these tests of 
concentration, thinking, and deciding about 
everyday events and problems





Cocaine abusers, even after being 

abstinent for several weeks, can 

not properly pay attention to 

important visual cues in other 

people such as indications of 

sadness and perhaps of terror



Visual activation in brains of 

healthy normals(RED/yellow = activation)
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Reduced visual activation in brains 

of cocaine abusers (RED/yellow = activation)

Z= 9mm Z= 12mm Z= 15mm T-score
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What does reduced 

brain activation mean?

¸ Cocaine abusers can not understand
complex events that they are seeing

¸ Cocaine abusers can not decide quickly
what to do when they see something 
unexpected happen right in front of them

¸ Cocaine abusers persist in doing the 
same thing, even when what they see 
should change what they are doing



Healthy normal people show 

substantial brain activation when 

watching a video of sad people. 

Cocaine abusers do not perceive 

emotions in other people such as 

sadness and perhaps terror.



Brain activity 

during Sad Video

1.  Healthy normals

vs

2.  Cocaine addicts

Yellow/red ïgood blood flow, 

Blue ïpoor blood flow
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Cocaine abusers pay attention to 

reminders of cocaine use, but ignore 

emotions in other people such as 

sadness and perhaps terror.



Brain activity in cocaine abusers

while watching 

cocaine using 

vssad people

Cocaine 

vs. 

Sad


