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Famous Movies Depicting Psychosurgery





Treatment of conditions where:

the CNS physiology (normal function) is altered but 

the anatomy may or may not be normal

Functional Neurosurgery



Includes:

• Ablative procedures

• Stimulative procedures (Neuroaugmentation)

Functional Neurosurgery



• Movement disorders
– Essential tremor, Parkinson disease, Dystonia

• Psychosurgery
– OCD
– Major depression

• Pain

• Epilepsy

Functional Neurosurgery





Arc-centered principle



History

Outline

• Pre-history

• Non-stereotactic psychosurgery

• Stereotactic ablative psychosurgery

• Old DBS in psychiatry and behavior

• Renaissance of DBS in psychiatry





Hieronymus Bosch (1475?)



Ratiu & Talos (2004) N ENGL J MED 351;23

• First case to illustrate the importance of the frontal lobes

• Gage was no longer Gage



• Gottlieb Burckhardt

• Über rindexcisionen, als beitrag zur operativen 
therapie der psychosen, Allg Z Psychiatr Psych Med 
47:463-548

• Excision of cerebrum at multiple foci in the frontal, 
parietal & temporal cortices

• 6 cases (3 successes, 3 failures)

• Presented in 1891 but not received favorably in 
Switzerland 



• Carlyle Jacobsen & John Fulton

• 2nd Int Congress of Neurology in 1935

• Study on short-term memory

• Frontal lobe resection resulted in increased 
cooperation and decreased aggression



• Egas Moniz (1874-1955)

• Attended the Fulton lecture

• Initiated together with Almeida Lima prefrontal 
leukotomy on psychiatric patients within the 
same year



• Disconnecting the frontal lobes from the 
remaining part of the brain by destroying the 
white mater in centrum semiovale

• Lesions often too small to be ”effective”

• Restricted to severe psychiatric cases



• The Nobel Prize in Physiology /Medicine 1949 divided 
between Egas Moniz and Walter Rudolf Hess

• Egas Moniz laurated ”for his discovery of the therapeutic 
value of leucotomy in certain psychoses”



• Walter Freeman and James Watts

• Introduced and popularized psychosurgery in USA



• Modified the prefrontal leukotomy in order to produce more 
consistent results

• Adverse effects becomming evident



• Introduced and propagated by Freeman

• Faster than conventional lobotomy

• Could and were performed by non-surgeons



Ørnulv Ødegård (1953)

Nye framsteg i psykiatrien. 
Tidsskrift for den Norske Lægeforening,

123;411-14

”can be easily performed by the 

psychiatrist himself with the tools he 

might have in his pocket, and 

strangely enough it may be harmless 

and effective”



• Psychosurgery no longer last resort

• Primarily used on psychotic and aggresive 
patients

• Considerable mortality and morbidity



• Rosemary Kennedy ( sister of JFK)

• Lobotomy due to seizures and violent mood 
swings

• Post lobotomy : unable to speak!



• Effective anti-psychotic drugs were introduced in 
the mid 1950s

• This combined with a change in the public 
opinion towards psychosurgery led to a fast 
decrease in the number of performed lobotomies



The number of performed lobotomies (1935-1970)

• 40,000 USA

• 15,000 UK

• 9000  (Scandinavian countries)



• Introduced by Sir Hugh Cairns (Oxford)

• Transformed to a stereotaxic procedure by H.T. 
Ballantine (USA)



• Indicated towards treatment resistant major affective disorder, OCD and 
anxiety

• 60% may be improved

• Few side effects (seizures 1%, urinary incontinence, hemiplegia 0.3%) but 
(suicide 9%)

• 40-50% required more than one operation



• Introduced by Jean Talairach (France)

• Lars Leksell propagated the procedure in 
Sweden









Surgery for Psychiatric Disorders -
Current Indications

• Severe, incapacitating psychiatric illness!
– Major Depression (BDI > 30, GAF < 50)

– Obsessive Compulsive Disorder (YBOCS > 25-30)

– Other

• Refractory to all conventional treatment
– pharmacotherapy

– behavioral therapy

– ECT



Outcome Measurement
OCD

• Responder

> 35% improvement in YBOCS

• Partial Responder

25 - 34% improvement in YBOCS

• Non-Responder





Anterior capsulotomy

• Bilateral lesions to the anterior limb of 
the internal capsule 

• Severing connections between midline 
thalamic nuclei, caudate nuclei, and 
the orbitofrontal cortex, 

• More effective than alternative 
procedures for the treatment of GAD
and OCD.



Anterior Cingulotomy

• Bilateral lesions to the anterior cingulate gyrus, 

• Severing the cingulum bundle

• More effective than alternative procedures for 
the treatment of bipolar disorder, depression, 
and schizoaffective disorder. Also for 
Schizophrenia.









Deep Brain Stimulation





















Surgical Procedure











MR Distortion



















DBS vs. Lesioning





DBS Indications Under Investigation

• Addiction (ventral striatum)

• Obesity (Hypothalamus , Accumbens)

• Anorexia (cingulum, ventral striatum)

• Alzheimer (Meynert nucleus, Mammillothalamic tract , fornix)









Thank you for your attention

Any question?


