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BRIEF HISTORY

The late eighteenth and nineteenth centu-
ries witnessed the development of func-
tional neuroanatomy—the concept that
specific areas of the brain subserve particu-
lar functions. Gall (19) ascribed functional
significance to individual units of the brain
that he called mental organs. His theory of
phrenology ultimately lost favor, but he was
nonetheless a pioneer of the concept of lo-
calization of brain function. One of his de-
tractors, Flourens (18), performed careful
experiments that began to demonstrate the
functions of the cerebral hemispheres, cer-
ebellum, and brainstem. Broca (8) and Wer-
nicke (70) further refined localization, es-
pecially for language function.

This increasing understanding of func-
tional neuroanatomy led the Swiss psychia-
trist Burckhardt to postulate that removing
regions of cortex could specifically alter be-
havior (Figure 1) (46). His operations on six

patients with psychiatric diagnoses in 1888
likely represent the first modern example of
psychiatric neurosurgery. His results from
these initial attempts were modest: one pa-
tient died after developing status epilepti-
cus, one improved but then subsequently
committed suicide, two remained stable,
and two became more subdued.

In 1910, the Estonian neurosurgeon
Puusepp reported results on 17 patients
who underwent a frontal leukotomy-like
procedure for manic-depressive disorder or
epilepsy (43). Results from the initial four
patients were poor; however, in the remain-
ing patients, improvement and reduced ag-
gression were seen (57).

In 1935, Fulton presented a landmark
study in primate neurophysiology that
would guide the direction of psychosur-
gery for the next 2 decades. Fulton and
Jacobsen trained two chimpanzees to per-
form some basic behaviors. They noted
that under certain conditions when re-
ward was omitted, the animals would
have clear emotional tantrums. Each ani-
mal then underwent a unilateral frontal
lobectomy. Fulton and Jacobsen noted
that there was no apparent change in their

overall cognitive or emotional capacities.
However, when the contralateral frontal
lobe was also removed, they noticed
marked changes in their emotional fac-
ulty without any gross changes in overall
cognition. Specifically, they stopped re-
sponding to the omission of rewards. Ful-
ton and Jacobsen presented their findings
at the Second World Congress of Neurol-
ogy in 1935. At this meeting, the Portu-
guese neurologist Moniz proposed abla-
tion of frontal cortex for treatment of
psychiatric disease in humans (25, 47).

Moniz enlisted the help of the Portu-
guese neurosurgeon Lima. In 1935, they
performed a prefrontal leukotomy on a
63-year-old woman with anxiety, delu-
sions, and melancholia. They injected al-
cohol into white matter tracts within the
frontal lobes to sever connections respon-
sible for the mental illness. The patient
was considered to be cured, despite re-
quiring continuous hospitalization (2).
By 1936, Moniz and Lima introduced a
new instrument called the leukotome,
which consisted of a rod that had a re-
tractable wire loop that could be inserted
and rotated to sever white matter connec-
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tions. The procedure was done bilaterally
with approximately six 10-mm circular le-
sions per side. Over the next 2 years,
Moniz published numerous articles and
books on the procedure, and he won the
Nobel Prize in Medicine or Physiology in
1949.

Concurrent to Moniz’s work, in 1936, the
American neurologist Freeman and neuro-
surgeon Watts began exploring prefrontal
lobotomy as a treatment for psychiatric ill-
ness. At the time, psychiatric illness was a
staggering problem in the United States,
with an estimated 400,000 psychiatric inpa-
tients and an annual cost of &dollar;1.5 bil-
lion (47). In an effort to make the procedure
more widely available, Freeman and Watts
introduced the transorbital leukotomy in
1946. The procedure did not require an op-
erating room and was originally performed
in Freeman’s office. An icepick-like tool,
called an orbitoclast, was inserted above the
eyelid and driven through the orbital roof
with a mallet. Sweeping motions were
made with the orbitoclast in the desired
plane to severe white matter tracts. The pro-
cedure was done bilaterally. An estimated
60,000 procedures were performed from

1936 –1956 (2). However, increasingly in-
discriminate use of the procedure, an accu-
mulating tally of complications, and the de-
velopment of the first neuroleptics such as
chlorpromazine eventually brought an end
to the frontal lobotomy era (17).

The development of stereotactic proce-
dures by Tailarach and Leksell in the late
1940s (42) allowed the creation of smaller,
more precisely targeted lesions, resulting in
improved outcomes and reduced complica-
tions. Stereotactic ablation procedures that
were developed over the next 2 decades are
still in use today to treat patients with severe
disease that is refractory to conventional
pharmacologic and behavioral therapy.
Modern practice of psychiatric neurosur-
gery must take careful account of ethical
objections raised against the notorious
transorbital frontal lobotomies of the mid-
dle decades of the 20th century. The ensu-
ing public backlash led to the convening of
a U.S. Congressional Commission in the
late 1970s to investigate the appropriate se-
lection and treatment of patients for these
procedures. Their report formed the basis
for guidelines governing the practice of psy-
chiatric neurosurgery (12, 69).

At the present time, psychiatric neuro-
surgery procedures are most often per-
formed to treat severe, refractory anxiety
disorders such as obsessive-compulsive
disorder (OCD) and mood disorders such
as bipolar disorder (BD) and major depres-
sive disorder (MDD) (Table 1). We briefly
describe these conditions and outline the
ablative procedures available to treat them.
In addition, we discuss treatment of addic-
tion, both historically and more recent in-
ternational efforts.

OBSESSIVE-COMPULSIVE DISORDER

Description
OCD is an anxiety disorder characterized by
persistent unwanted thoughts (obsessions)
and ritualistic behaviors or mental acts
(compulsions). The intrusive nature of ob-
sessions is a source of overwhelming anxi-
ety and often requires repetitive perfor-
mance of time-consuming or socially
inappropriate behaviors to subdue. OCD is
generally considered to be a chronic illness
with a lifetime prevalence of 2%–3% in the
United States (32, 58). The current standard

Figure 1. Timeline of major events in the history of psychosurgery.
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