The Role of Serotonin in the
Future of Forensic Psychiatry

J. M. W. Bradford, MD

The role of serotonin in understanding suicidality, violence, impulse disorders,
and paraphilias is described and the current state of our knowledge is reviewed.
Clinical research in these areas will provide new understanding of behavior that
leads to violations of the law. Forensic psychiatrists need to be more aware of
these developments, and they must recognize that the uniqueness of their spe-
cialty lies in its clinical and research perspectives.

The story of serotonin probably begins with
the identification and the synthesis of 5-hy-
droxytryptamine (5-HT) in 1953." It was
originally identified as a serum vasococon-
stricter released by platelets during the clot-
ting of blood and was named serotonin by
Rapport, Green, and Page.""? By 1953 it
was noted that serotonin could be found in
platelets, the gastrointestinal system, and
the brain. Sjoerdsma and Palfreyman
(1990)" report that early researchers were
obsessed with the extraction of the sub-
stance and worked to extract it from the
serum of almost 2,000 pounds of beef
blood, 60,000 pounds of octopus salivary
glands, and more than 1,000 amphibian
skins. The breakdown of all of this biolog-
ical tissue resulted in a few crystals of se-
rotonin. They also make the point that the
present day molecular biologists are simi-
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larly obsessed with the identification of var-
ious serotonin receptors. The period from
1953 to 1970 is described by Sjoerdsma and
Palfreyman as “The Renaissance.”""* A lot
of work was done in the area of serotonin
studies, particularly in relation to the role of
serotonin in hypertension. The first clinical
application of serotonin was the discovery
of its role in carcinoid syndrome. During
this time period the role of serotonin in
psychiatric disorders was questioned be-
cause of the action of lysergic acid diethyl-
amide (LSD), a serotonin antagonist.'
There was also a discovery that reserpine
depleted serotonin in the brain, whereas
monoamine oxidase inhibitors increased se-
rotonin content.! Another important devel-
opment was the synthesis of parachlorphe-
nylalanine, which inhibited the synthesis of
serotonin at the step of tryptophan hydrox-
ylase.*

During the 1970s there was not much
development in the field, but there were
various suggestions by several authors that
serotonin precursors 1-tryptophan and
5-hydroxytryptophan were antidepressants.

Bull Am Acad Psychiatry Law, Vol. 24, No. 1, 1996 57



Europeans were especially strong in sup-
porting the role of serotonin in depression,
whereas in the United States, the catechol-
amine hypothesis was pursued.'

In the 1980s there was further momen-
tum in serotonin research.' An article by
Peroutka and Snyder’ presented the fact
that there were multiple 5-HT receptors and
classified them as 5-HT1 and 5-HT2, as
defined by radioligand binding on brain
membranes. Later, 5-HT3 receptors were
discovered and 5-HT1 receptors were sub-
divided into 5-HT1A, 5-HTIB, 5-HTIC,
and 5-HTID. This new understanding of
receptor subtypes stimulated the develop-
ment of various pharmacological agents.
The fundamental importance, however, of
serotonin is its influence on various biolog-
ical drives such as appetite, hunger, sex,
and sleep, as well as its overall influence on
functions of the central nervous system.’

The role of the central serotonin system
in psychiatric and behavioral disorders
has been recognized as important for a
considerable period of time.® The central
serotonin system has projections to the
cortex and (most importantly for forensic
psychiatry) the limbic system, and as al-
ready noted, it is involved in the regula-
tion of a wide range of psychobiological
functions. It has also been clearly recog-
nized that the central 5-HT system is in-
volved in impulsive aggression that is
directed either toward the self, such as in
suicide, or directed outward in various
other forms of aggressive behavior.®

The Role of Serotonin in Suicide

The relationship between low concen-
trations of 5-hydroxyindoleacetic acid (5-
HIAA) and cerebrospinal fluid (CSF) in
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violent suicidal behavior was first re-
ported by Asberg et al. in 1976.° It was
this observation that first led to a hypoth-
esis that low levels of CSF 5-HIAA were
associated with suicidal behavior. The re-
lationship of suicide to 5-HT is complex,
but appears to have a genetic predisposi-
tion.'"” The relationship of 5-HT to sui-
cide is based on postmortem studies of
5-HT presynaptic activity (i.e., 5-HT or
5-HIAA) in the brains of suicide victims.
(see Mann et al.® for a review). The find-
ing in most of the studies, was that 5-HT
or 5-HIAA was reduced which was con-
sistent with antemortem findings in pa-
tients who were suicidal and had low CSF
5-HIAA.”® The postmortem findings
were consistent across various psychiatric
diagnoses.””® Subsequently, presynaptic
activity was studied by imipramine bind-
ing in postmortem brain tissue of suicide
victims.” ® It has also been studied by the
effects of medication on 5-HT func-
tion.” ® Chronic administration of antide-
pressants appears to down-regulate the
5-HT receptors. A number of other stud-
ies reported similar findings, including
those of personality disorder (PD) of in-
dividuals who attempted suicide.''"'?
Further, there was a reported association
between low CSF 5-HIAA and violent
suicide attempts'>'* (see Table 1). Sui-
cidal behavior is regarded as aggression
directed inward.

The role of 5-HT and aggression was
first reported by Yen et al.* in the animal
literature, where it was noted that 5-HT
could reduce types of aggression in mice.
A large number of animal studies have
been completed that mainly show an in-
verse relationship between isolation-in-
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Table 1

Studies of Central 5-HT Metabolism and Suicide

Behavior and Central

Study Subject N 5HT Measure?
Asberg et al. Depressed 68 | CSF 5-HIAA in 15
(1976)° violent suicide
attempts
Brown et al. Personality disorder (PD) 22 males | CSF 5-HIAA in
(1979)"" suicide attempts
Traskman et al. Suicide attempters (mixed 30 | CSF 5-HIAA in
(1981)"® diagnosis) suicide attempts
Brown et al. Borderline PD 12 | CSF 5-HIAA in
(1982)'2 suicide attempts
Van Praag Depression 203 | CSF 5-HIAA in
(1982)'® suicide attempts
Roy-Byrne et al. Bipolar and unipolar depression 45 | CSF 5-HIAA did not
(1983)"” correlate to suicide
attempts
Banki et al. Depressed female schizophrenics, 141 | CSF 5-HIAA
(1984)'% alcoholics, adjustment disorder correlates to suicide
attempts, particularly
to violent attempts
across all diagnoses
Ninan et al. Suicidal and nonsuicidal patients 16 } CSF 5-HIAA in
(1984)'8 suicidal patients
Roy et al. Depressed patients 27 | low CSF 5-HIAA with
(1986)'° suicide attempts (and
HVA)

2 | indicates reduced levels.

duced aggression and central 5-HT activ-
ity. In other studies, muricidal behavior
and various other aspects of aggression
have also been related to central 5-HT
activity.6 In broad terms, when central
5-HT activity is low, the tendency is to-
ward impulsive aggression. One hypoth-
esis is that with a lowering of the thresh-
old for aggressive behavior there is an
increase in impulsivity.

The presynaptic postmortem studies
principally have examined the concentra-
tion of 5-HT, 5-HIAA, or imipramine-
binding to the postmortem brain tissue
(mostly brain stem) from individuals who

have committed suicide.””® Significant
reductions in 5-HT and/or 5-HIAA con-
centrations from brain tissue have been
reported in many of the published stud-
ies.” ® This change is independent of psy-
chiatric diagnosis.® Imipramine-binding
to brain tissue has also been evaluated in
suicide perpetrators. This is a presynaptic
marker for the serotonergic system.?'- >
The imipramine binding site is seen as a
measure of the state of 5-HT neuron ter-
minals. These studies suggest that there
may be some structural abnormality in
5-HT function at a presynaptic level in
suicidal individuals. The first reports
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were by Stanley et al. in 1982% and Stan-
ley and Mann in 1983.%*

Postsynaptic indices show what appears
to be a compensatory response to lowered
presynaptic activity, with increased binding
of radioligands to the 5-HT2 postsynaptic
receptor.® Stanley and Mann®* first reported
an increase in the 5-HT2 receptor in the
frontal cortex of suicide victims who com-
miited suicide by violent means as com-
pared with matched control subjects.** This
has now been replicated by these authors
and other researchers.”

The antemortem human studies looking
at presynaptic indices, starting with Asberg
et al.” and the follow-up studies show con-
centrations of 5-HT and 5-HIAA at lower
than normal levels in most clinical studies
of patients who have attempted suicide,
which supports the hypothesis that reduced
presynaptic 5-HT activity is associated with
suicide attempts. Observing that a number
of suicidal patients were aggressive, and
that violent suicide attempts were associ-
ated with reduced central 5-HT functions,
Brown et al.,'! Berglund,?® and Coccaro,’
considered the possible association between
low 5-HIAA and violence. According to
Coccaro,® there are about 13 studies that
have looked at this relationship between
presynaptic 5-HT activity and aggression.
Coccaro reports the majority of the studies
measure CSF 5-HIAA. He includes one of
the studies completed by Virkkunen ez al. in
1987,%” which relates to arsonists and which
confuses the picture. There are, however, a
significant number of studies that show a
relationship between lowered CSF 5-HIAA
and aggression and violent suicide at-
tempts. !+ 122833

These studies need to be looked at in
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more detail, particularly in terms of how
they document a relationship between ag-
gression and low CSF 5-HIAA. Most of
these studies followed the Asberg et al.’
study of 68 depressed patients. Asberg et
al. reported that depressed patients who
attempted suicide had low CSF 5-HIAA
compared with high CSF 5-HIAA in a
bimodal distribution. This finding sup-
ported the hypothesis that suicide at-
tempts appear to be associated with low
presynaptic 5-HT activity. This was fol-
lowed up by two studies by Brown et al.
in 1979 and 1982 that looked at specific
personality-disordered individuals.'" '?
The 1979 Brown et al. study looked at 22
individuals with DSM-II criteria for per-
sonality disorder and found that individ-
uals with a history of suicidal acting out
had lower CSF 5-HIAA levels."' In the
1982 Brown et al. study, 12 individuals
with borderline PD (DSM-III) showed a
relationship between low CSF 5-HIAA
and a history of aggression and suicide
attempts. It was also noted that there was
an inverse relationship between low CSF
5-HIAA and the MMPI PD scale.'* A
study by Traskman et al. in 1981"° sup-
ported the finding that CSF 5-HIAA lev-
els were significantly lower in a group of
patients they studied who had made a
violent suicide attempt (defined as hang-
ing, drowning, shooting, gassing or sev-
eral deep lacerations) as opposed to indi-
viduals who had made a nonviolent
suicide attempt (mostly defined as over-
doses).'* Similarly, a study by Banki and
Arato in 1983'* found that in 141 psychi-
atric patients suffering from depression
and other psychiatric conditions, across
the diagnostic spectrum CSF 5-HIAA

60 Bull Am Acad Psychiatry Law, Vol. 24, No. 1, 1996



Role of Serotonin in Forensic Psychiatry

levels were lower in the violent suicide
attempters. Rydin et al. in 1982°* studied
depressed and/or suicidal patients com-
pared with controls and measured CSF
5-HIAA. They found that Rorschach rat-
ings for hostility and anxiety correlated
positively with low 5-HIAA. Linnoila et
al.?® examined the CSF 5-HIAA levels
amongst 36 males charged with murder
and attempted murder. They divided them
into an impulsive and a nonimpulsive
group. They also noted that 17 out of the
36 subjects, with 14 in the impulsive
group and 3 in the nonimpulsive group,
had committed at least one previous vio-
lent crime. These violent recidivists had
lower CSF 5-HIAA levels compared with
the nonviolent recidivists. A similar rela-
tionship was found when violent offend-
ers who had attempted suicide were com-
pared with ones who had not attempted
also had significantly lower CSF 5-HIAA
levels. Lidberg et al.*® studied 16 male
homicide perpetrators and found that 5
subjects who had committed a sexually
motivated homicide had lower than nor-
mal CSF 5-HIAA levels. In the same
study they found that alcoholic homicidal
offenders had higher CSF 5-HIAA levels
than nonalcoholic violent subjects, which
contradicts to some of the studies that
have posited a relationship between alco-
holism and CSF 5-HIAA levels. Brown et
al. in 1985,*! reevaluating 12 individuals
from the 1979-1982 study, reported an
inverse relationship between CSF
5-HIAA and behavioral problems during
childhood. Van Praag** evaluated 50 pa-
tients with depression, 25 who had low
CSF 5-HIAA levels and 25 who had nor-
mal CSF 5-HIAA and observed the dif-

ferences between the two groups. He
found that the individuals with low CSF
5-HIAA levels were more aggressive to-
ward others as well as being suicidal.
According to Mann et al..® despite the
relationship between the degree of vio-
lence in the suicide attempt and the var-
ious biochemical measures of 5-HT me-
tabolism, it is still uncertain whether there
is a firmly established relationship.

The Role of Serotonin
in Aggression

Coccaro in 1989° studied the role of
serotonin in aggression and noted that the
evidence for reduced central serotonin
metabolism is displayed in a variety of
studies. These include animal studies and
both postmortem and antemortem human
studies. In the human postmortem studies,
there is evidence of reduced presynaptic
5-HT function (5-HT, 5-HIAA) and imi-
pramine binding to brain tissues in indi-
viduals who have committed suicide.
What is uncertain is the degree of aggres-
sion present prior to the suicide and how
violent the suicide was. The postmortem
postsynaptic measures of 5-HT function
show on balance an increase in 5-HT
levels in suicide victims. This is thought
to be a compensatory mechanism to re-
duced presynaptic 5-HT activity, as
shown by 5-HT2 postsynaptic receptor
radioligand binding in suicide victims.
Coccaro relies heavily on antemortem hu-
man studies that show a relationship be-
tween aggression and low concentrations
of 5-HIAA. These have already been re-
viewed, but the studies of principal sig-
nificance are those by Brown et al.
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(1979."" 1982,"* and 1895%"), Rydin
(1982),%® and Van Praag (1983).32
Coccaro also relied specifically on a
study by Linnoila et al.*® This group col-
lected CSF 5-HIAA from 36 male homicide
and attempted homicide perpetrators under-
going a pretrial forensic psychiatric evalu-
ation in the Department of Psychiatry, Uni-
versity of Helsinki, Finland. They defined
impulsivity as violence by patients who
showed no evidence of premeditation and
who attacked mostly strangers without
provocation. Information for this classifica-
tion was obtained from police reports. Us-
ing this method, 25 percent of the violent
offenders were classified as “nonimpul-
sive” and 75 percent as “impulsive.” Psy-
chiatric diagnoses were established as part
of the pretrial forensic psychiatric evalua-
tion by the forensic psychiatrists, and the
impulsive patients were diagnosed as hav-
ing either intermittent explosive disorder or
antisocial personality disorder. The nonim-
pulsive patients had other types of person-
ality disorders. The lowest levels of CSF
5-HIAA levels were found in impulsively
violent offenders. In addition, individuals
who had committed more than one offense
of violence, whether they were in impulsive
or in nonimpulsive groups, had lower CSF
5-HIAA levels than those who had not. All
of the impulsively violent individuals also
had problems with alcohol abuse and met
DSM-III criteria for that condition.
Coccaro also considered a study by
Lidberg et al.*® Sixteen men who were
convicted of criminal homicide, 22 men
who attempted suicide, and 39 healthy
male control subjects were evaluated with
regard to CSF 5-HIAA levels. The homi-
cide offenders were all admitted to a de-
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partment of forensic psychiatry at the
Karolinska Institute in Stockholm, Swe-
den. Anyone who was involved in treat-
ment with psychotropic drugs was ex-
cluded. Originally 25  homicide
perpetrators were approached, and 16
consented to participate in the study.
Members of the suicidal group were all
research subjects recruited between 1970
and 1982. Healthy control subjects were
randomly selected from volunteers re-
cruited among hospital staff, blood do-
nors, and various other sources. The study
showed that men who had killed their
sexual partner (homosexual or heterosex-
ual) had low levels of CSF 5-HIAA com-
pared with controls (levels were in the
same range as in individuals who were
suicidal). The subjects who attempted
suicide also had CSF 5-HIAA levels sig-
nificantly lower than the controls. These
subjects also had been involved in alcohol
abuse. The authors concluded that in
cases in which there were significantly
intense negative emotional states (i.e.,
jealousy, frustration, or fear) relating to
homicidal incidents in which the victim
was a sexual partner, the perpetrator had a
low CSF 5-HIAA level. These conclu-
sions, together with the Linnoila et al.
1983 study?® of impulsive offenders and
violent suicide attempts seen in psychiat-
ric patients with low CSF 5-HIAA levels,
would seem to suggest a link between
central serotonin metabolism and vio-
lence acts committed in highly charged
emotional states. Coccaro also relies on a
study of 20 male arsonists by Virkkunen
et al. in 1987,%7 which supports his argu-
ment of impulsively aggressive behavior
being related to central 5-HT metabolism.
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Table 2
Pharmacological Challenges in Impulsive Patients as a Measure of Central 5-HT Function
Study Diagnosis Response?
Fishbein et al. Polysubstance 1 Prolactin/fenfluramine
(1989)°° abuser 1 aggression
Coccaro et al. Personality | prolactin/fenfluramine
(1989)34 disorder 1 impulsive
aggression
Hollander et al. Borderline PD | Prolactin/m-CPP
(1990)*8 1 impulsive
aggression
Coccaro et al. Personality J Prolactin/buspirone
(1990)° disorder 1 impulsive
aggression
Moss et al. Antisocial PD, | Prolactin/m-CPP
(1990)%¢ substance 1 assaultive
abuse aggression
Halperin et al. Aggressive 1 Prolactin/fenfluramine
(1994)*° adolescent 1 aggression
ADHD
O'Keane et al. ASPD convicted of | Prolactin to
(1992)%7 murder vs age- fenfluramine
matched
controls

21 and | indicate increased and reduced levels, respectively.

As arsonists tend to have impulse control
disorders specifically in the form of py-
romania, and are not violent or aggressive
in general terms, this study is relevant to
the psychobiology of impulse control dis-
orders. Coccaro et al.** had studied 20
male patients with DSM-III criteria for
personality disorder, subjecting them to a
fenfluramine challenge and measuring the
prolactin response.** This neuroendocrine
challenge is a test of postsynaptic 5-HT
receptor functioning and indicates the
level of sensitivity of the postsynaptic
5-HT receptor. They found that in study-
ing patients with major affective disorder
and/or personality disorders by this

method it was only the patients with per-
sonality disorder comorbidity who dis-
played an inverse relationship between
the prolactin response and impulsive ag-
gression.?® The patients who were studied
had histories of bipolar disorder, suicide
attempts, and alcohol abuse. These find-
ings have been supported by other re-
search®* =37 4850 (gee Table 2).

Other recent studies by Fava (1990),*®
Fava et al. (1993)*° and Rosenbaum et al.
(1993)* looked at anger attacks in relation
to depression. Fava et al.*® reported on a
series of cases in which patients developed
sudden anger or rage attacks that were out
of character with their overall personalities;
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when these individuals were treated with
antidepressants these attacks became less
frequent.”® The antidepressants used were
desipramine and clomipramine, and the role
of central 5-HT metabolism was ques-
tioned. These anger attacks were notewor-
thy in that they were egodystonic, with high
levels of autonomic arousal including
sweating, flushing, etc. The physical pre-
sentation of the anger attacks was similar to
panic attacks, although the subjective sense
of the emotion was not anxiety or panic.
Akiskal et al. (1979)" had reported that
anger attacks could occur in relation to cy-
clothymic disorders. Fava et al. (1993)*° in
a follow-up study looked at anger attacks
and unipolar depression. The purpose of the
study was to ascertain whether depressed
patients with attacks when compared with
those without anger attacks were different
in some way, and also to establish whether
the anger attacks responded to fluoxetine
hydrochloride treatment. They found that
about 44 percent of outpatients with depres-
sion had these anger attacks. These patients
were characterized by high levels of anxi-
ety, somatization, and increased hostility
compared with patients who did not mani-
fest these attacks. After treatment with flu-
oxetine hydrochloride, 71 percent of the
patients who had anger attacks reported that
the attacks had stopped completely. The
significant reductions in hostility and anger
attacks in depressed patients in response to
treatment with fluoxetine hydrochloride
suggests that there is some type of central
serotonergic dysregulation in this group.*

Rosenbaum et al. (1993)* did thyroid
releasing hormone (TRH) tests in 25 pa-
tients diagnosed with major depression, 12
of whom had anger attacks. TRH testing
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was repeated after eight weeks of treatment
with fluoxetine hydrochloride. The results
showed that the depressed patients with an-
ger attacks had a blunted prolactin response
to TRH stimulation when compared to de-
pressed patients without anger attacks.
Treatment with fluoxetine hydrochloride
resulted in an increase in prolactin response
to TRH, suggesting that the depressed pa-
tients with anger attacks may have had
some central serotonin dysregulation. The
fact that anger attacks respond to fluoxetine
hydrochloride, which reverses the results of
the TRH stimulation tests, supports the pro-
posed relationship between violence, anger,
and serotonin dysregulation. Virkkunen et
al. (1994)*? looked at 43 impulsive and 15
nonimpulsive alcohol offenders and com-
pared them with 21 volunteers in a forensic
psychiatry program. CSF was collected
from the subjects, and oral glucose and
aspartame challenges were then completed.
Various other measures were used to quan-
tify their aggressive and impulsive behav-
ior. Alcoholic, impulsive, violent offenders
with low CSF 5-HIAA rated high on irrita-
bility, impulsivity, and anxiety on psycho-
logical rating scales. The study showed that
alcoholic and impulsive offenders with an-
tisocial personality disorder had low CSF
5-HIAA, as well as low corticotrophin lev-
els, although they showed a high mean CSF
testosterone concentration. CSF 5-HIAA
and blood glucose were evaluated after a
glucose challenge. Alcoholic and nonim-
pulsive offenders had significantly higher
mean CSF 5-HIAA than all of the other
groups. The study showed that low CSF
5-HIAA levels appeared to be correlated
with impulsivity, while high CSF testoster-
one correlated with increased aggressive-
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ness, suspiciousness, social isolation, and
other traits.

The serotonergic dysregulation in im-
pulsive violence and aggression is also
supported by various clinical pharmaco-
logical treatment trials that have been
successful in reducing impulsive aggres-
sion. Lithium carbonate, used to treat im-
pulsive aggression in double-blind pla-
cebo-controlled studies,*> had been
shown to enhance serotonin availability.
However, as lithium carbonate also has
effects on other neurotransmitters, it is
not clear whether its effect on serotonin is
what is responsible for the improvement
in serotonin availability. Carbamazepine
has effects on 5-HT and has also been
observed to assist with regulating some
impulsive aggression. Because of lack of
controlled studies other than case reports
using this particular medication, further
comments are difficult to make.**'

The Role of Serotonin in Impuise
Control Disorders

In reviewing studies on suicide and on
aggression and violence, an overlap is
found between impulsivity and impulse
control disorders. The role of serotonin in
impulsivity is particularly relevant to the
studies (already discussed) by Brown et
al,'" 12 Linnoila et al.,*® and Virkkunen et
al?

McElroy et al®' reviewed the DSM-
II-R impulse control disorders not else-
where classified, in terms of family history,
criminology, and response to treatment, and
suggested that they may be part of an “af-
fective disorder” spectrum. The one feature
however, of impulse control disorders not
elsewhere classified is that they are clinical

entities in which impulsivity is an issue. In
addition to the phenomenology of the im-
pulse control disorder, there have been a
series of clinical pharmacological interven-
tions in the treatment of impulse control
disorders (i.e., intermittent explosive disor-
der, kleptomania, pyromania, pathological
gambling, and trichotillomania) using a va-

riety of pharmacological agents for treating

mood disorders. These include carbamaz-
epine, lithium, desipramine, clomipramine,
amitriptyline, trazodone, fluoxetine, and
others. (See McElroy et al., 1992, for
review.) While these are case reports and
open studies, not double-blind studies, they
suggest that impulse control disorders re-
spond to thymoleptic agents.”’

McElroy et al. (1991)>* studied 20 con-
secutive inpatients and outpatients with cur-
rent or past kleptomania according to DSM-
II-R criteria. Their family histories were
assessed blindly. All the patients with klep-
tomania had a lifetime diagnosis of major
mood disorders. Eighty percent had a diag-
nosis of anxiety disorder, and 60 percent
had a lifetime diagnosis of eating disorders.
A significant proportion of them reported a
reduction of their kleptomaniac activity
when they were treated with a variety of
antidepressants. First-degree relatives of
these patients also showed a high morbid
risk of mood disorder. Fluoxetine featured
strongly among the treatment choices, as
did lithium and trazodone, all of which af-
fect 5S-HT levels. Virkkunen ez al. (1987)*’
studied 20 arsonists, 20 habitually violent
offenders, and 10 healthy inpatient volun-
teers, observing CSF 3-methoxy-4-hy-
droxyphenylglycol (MHPG) and 5-HIAA
levels. The arsonists studied, although they
did not necessarily fit the category of pyro-
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mania, were regarded as impulsive. MHPG
and 5-HIAA levels were lower in the arson-
ists than in the other two groups. Glucose
tolerance tests showed that 30 patients with
repeat firesetting behaviors correlated to a
hypoglycemic response, indicating an en-
hanced insulin response. Most of these ar-
sonists would also qualify for a diagnosis of
alcohol abuse. In a follow-up study,
Virkkunen et al. (1989)° studied 58 violent
offenders and impulsive firesetters, analyz-
ing them for a history of suicide attempts.
The individuals who had a history of sui-
cide attempts, to the extent of requiring
admission to a psychiatric facility, had sig-
nificantly lower CSF 5-HIAA and MHPG
levels than individuals who made no such
attempts. They concluded that low CSF
5-HIAA and MHPG levels are associated
with a lifetime history of suicide attempts in
violent offenders and firesetters. In the
same population, Linnoila et al. (1989)>*
found that 56 of 58 violent offenders and
impulsive firesetters fulfilled the DSM-III
criteria for alcohol abuse. The subjects with
alcoholic fathers had lower mean CSF
5-HIAA levels and were more impulsive
than subjects without alcoholic fathers.
These studies, therefore, link impulsivity
and violence with central serotonin metab-
olism. An additional series of articles by

Roy and his colleagues, including
Virkkunen and Linnoila, consider similar
issues.>> 78

Pathological gambling is classified in
DSM-III, HI-R, and -IV as a disorder of
impulse control. Roy et al. (1988)°7
studying 20 gamblers and 20 male control
subjects, found that there were no signif-
icant differences in the groups with re-
gards to CSF 5-HIAA levels. This finding
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did not support the hypothesis that as an
impulse control disorder, pathological
gambling would be associated with low
CSF 5-HIAA levels.’” A partial explana-
tion may be that Linnoila et al.?® in their
study in 1983 found that in violent im-
pulsive criminals, the ones who had the
lowest CSF 5-HIAA levels were the an-
tisocial personality disorder group, which
is an exclusion criterion for pathological
gambling. Gamblers showed some abnor-
malities in CSF MHPG levels.

It is also important to recognize that
there may be some confusion in terms of
impulsivity as a symptom, which can oc-
cur in a variety of psychiatric conditions,
as opposed to the impulse control disor-
ders. The impulse control disorders are
intermittent explosive disorder, klepto-
mania, pyromania, pathological gam-
bling, and trichotillomania. It is important
to note that, on DSM-IV impulse control
disorder, not otherwise specified (Im-
pulse Control Disorders NOS) may in-
volve other conditions including sub-
stance dependence and paraphilia.

The Role of Serotonin in
the Paraphilias

The treatment of sexual offenders is a
difficult and complex task, partly because
the behavior that is the focus of treatment
is pleasurable, arousing, and rewarding to
the patient, who therefore may not be
highly motivated to change.’® Cognitive
and behavioral treatments require the of-
fender to be motivated to change and
compliant to treatment for the treatment
to be successful. Antiandrogen medica-
tions, such as cyproterone acetate and
medroxyprogesterone acetate, reduce
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paraphiliac behavior through the suppres-
sion of sexual drive.’®~®* However, it has
been suggested by Cooper et al.®* and
Hucker et al.®® that only a small propor-
tion of patients may voluntarily take this
type of medication, and because of the
potential adverse side effects, these med-
ications are usually reserved for only the
most serious sexual offenders. These side
effects also limit their use with adoles-
cents.®® Literature on the treatment of
sexual disorders has indicated that sero-
tonin re-uptake inhibitors may be an al-
ternative pharmacological intervention,
as they have the efficacy of the antian-
drogens and fewer adverse side effects.
There are to date no neurochemical, neu-
roendocrinological, or neuropharmacologi-
cal studies of the paraphilias similar to stud-
ies of personality disorders, arsonists, and
affective disorders. At the present time, as
part of an open trial in the treatment of
pedophilia with sertraline, my research
group is conducting various peripheral
measures of central 5-HT. (e.g., [’H]imipra-
mine binding to platelets). These imipra-
mine binding sites on the platelets are
closely associated with the presynaptic up-
take of 5-HT.?! These measures will be
compared in normal control subjects as well
as patients with a diagnosis of depression.
One problem is that there is very little
known about the comorbidity of the para-
philias and other psychiatric disorders. To
try and offset this, studies on comorbidity
of the paraphilias are presently underway. It
is interesting that in a study on {*HJimipra-
mine binding sites on platelets in obsessive-
compulsive disorder (OCD), compared
with matched control subjects, the binding
sites were found to be 50 percent lower in

the OCD group.®” As there may be a link
with OCD and the paraphilias as well as the
impulse control disorders, developments in
these other areas are important potentially
for the treatment and understanding of the
nature of the paraphilias.

Because there have been no neurobiolog-
ical studies of 5-HT in the paraphilias, phar-
macological treatment interventions may
provide the basis for an understanding of
the role of 5-HT in the paraphilias. There is,
however, considerable support from the ba-
sic sciences for the role of serotonin in
sexual behavior. Although the details are
beyond the scope of this paper, in general,
increased 5-HT activity decreases both
male and female sexual activity. In animal
research it has been isolated to 5-HT1 sub-
receptor systems (i.e., 5-HT1C). There are
interesting case reports and a few open tri-
als of specific serotonin re-uptake inhibitors
(SSRIs) in the treatment of a variety of
paraphilias that suggest the importance of
5-HT in sexual behavior.

The role of serotonin in the treatment
of major affective disorders has received
considerable attention over the past 20
years. Serotonin re-uptake inhibitors have
been used with encouraging results in
several placebo-controlled drug trials
(Lapierre et al., 1987%: Nathan er al.,
1990%°; March et al., 19907°). This new
group of drugs has also been used with
anxiety disorders, including obsessive
compulsive disorder, panic disorder, and
eating disorder, with success (Westen-
berg et al., 19877"; Perse et al., 19877%).

Although the paraphilias are not clas-
sified as obsessive-compulsive disorders,
paraphilics often describe symptoms that
are compulsive in nature (Perilstein et al.,
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1991; Pearson, 1990).5% 7 Apart from the
direct effect that serotonin re-uptake in-
hibition may have on sexual behavior,
plasma prolactin levels in rodents, nonhu-
man primates, and humans increase fol-
lowing serotonergic stimulation, which
has a libido-suppressing effect.

The majority of the reports of para-
philics treated with serotonin re-uptake
inhibitors are single case reports in which
psychotherapy or behavioral therapy was
also used. Exhibitionism has been suc-
cessfully treated with fluoxetine (Bianchi,
1990),”* and fluvoxamine (Zohar et al.,
1994).” In this latter case report, the pa-
tient was treated under a partial single-
blind condition (patient was blind to pla-
cebo) with fluvoxamine, desipramine,
and a placebo that resembled the fluvox-
amine. The impulses to expose and the
behavior itself was eliminated with flu-
voxamine without affecting sexual desire.
Desipramine and the placebo both re-
sulted in the return of the unwanted im-
pulses and behavior.

Fluoxetine has been used successfully to
treat both voyeurism (Emmanuel et al.,
1991)’® and cross-dressing (Jorgensen,
1990).” Fetishism has also been treated
effectively with fluoxetine (Lorefice,
1991).7®

Kafka and Prentky (1992)”° success-
fully treated 10 paraphilics (sexual mas-
ochists, sadists, exhibitionists, frotteurs,
etc.) and 10 nonparaphiliac sexual addicts
with fluoxetine in an open trial. From
their study, they concluded that fluox-
etine reduced the unconventional or devi-
ant sexual desire and behavior while pre-
serving normative sexual arousal.

Perilstein and his associates treated a
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pedophile, an exhibitionist, and a voyeur/
frotteur with fluoxetine. All three patients
reported improvements (decrease in deviant
fantasies and urges) during the treatment,
and this improvement was sustained for
three to six months of follow-up.

Stein et al. (1992)%° reviewed the
records of five patients with paraphilias,
five with nonparaphiliac sexual addic-
tions, and three with sexual thoughts or
rituals that met the criteria for obsessive-
compulsive disorders, all of whom were
treated with fluoxetine, clomipramine, or
fluvoxamine. Their results indicated that
these medications were most effective in
treating the sexual obsessions and com-
pulsions, while the paraphilics responded
less to the medications.

A comprehensive review of the various
case reports and studies of SSRIs and para-
philias has been presented by Fedoroff.3'~5

I have felt that there is a considerable
overlap between paraphilias and OCDs.
This is seen in the natural history of the
two conditions as well as in their phe-
nomenology and their mutual response to
SSRIs.%> %@ There is also an overlap be-
tween the paraphilias and impulse control
disorders.?

Conclusions

Research into the neurobiology of the
impulse control disorders, the paraphilias,
and impulsivity and aggression is of ex-
treme importance to forensic psychiatry.
Sadly, with a few exceptions, most forensic
psychiatrist in North America are poorly
equipped and poorly trained to participate
in these developments. Most forensic psy-
chiatrists are not participating in this re-
search or perhaps are not even aware of it.
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European forensic psychiatrists, in contrast,
are in the forefront of much of the research.
I believe that at least part of the problem in
the United States is that there has been so
much emphasis on the legal aspects of fo-
rensic psychiatry that the average forensic
psychiatrist has lost sight of the fundamen-
tal clinical basis of forensic psychiatry. The
assessment and treatment of the mentally
abnormal offender and the study of the
mentally abnormal offender through neuro-
biological and neurobehavioral clinical re-
search is the medical and scientific basis of
forensic psychiatry. Enormous opportuni-
ties are lost every day and every year as
forensic psychiatrists study the law and do
not recognize the unique opportunities that
confront them in their practices.

The understanding and application of
the law is not unique to forensic psychi-
atry, and there are many people who are
better qualified to apply and interpret it.
This excessive emphasis on the law con-
tinues in our subspeciality examinations
and our training. It will, in the long run,
undermine forensic psychiatry if we are
identified as being expert witnesses with
few talents other than being well read in
the law, as it applies to a particular legal
situation, experience in giving testimony,
or an ability to work with attorneys. We
are going to lose, and have lost, forensic
psychiatrists who could have taught us
much but who, as their research interests
and strong clinical skills are devalued by
comparing them strictly to a knowledge
of the law, have drifted off to other acad-
emies and organizations. We will meet
them in the future in the courtroom,
where there clinical research and experi-
ence will ensure that their credibility will

be recognized as opposed to the “expert
witness” forensic psychiatrist.

The serotonin story is really just begin-
ning, and it is critical that we as forensic
psychiatrists become involved. It also the
time to question some of what we empha-
size in our training and our professional
organizations, as our ultimate survival
may depend on it.
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