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The term “psychosurgery” describes interventions 
on the morphologically unobtrusive brain with the 
goal to exert influence on the psychological experi-

ence and behavior. The beginnings of the surgeries, which 
are regarded as highly controversial today, date back to 
the second half of the 19th century. It was the Swiss psy-
chiatrist Gottlieb Burckhardt who performed the first psy-
chosurgical interventions at Neuchâtel in 1888.24,35,37 In 
the English-language literature, these interventions were 
hardly taken notice of, but in the German-speaking area, 
this unequalled advance was often consciously received 
with disregard.8,38,51 This was possibly why Burckhardt 
discontinued the intended surgeries,12 and it explains why 
the Portuguese neurologist Egas Moniz is often regarded 
as the actual founder of psychosurgery.35 He performed 
the first prefrontal leukotomy with the help of neurosur-
geon Almeida Lima (1903–1985) in 1935. Moniz’s inter-
ventions met with great response worldwide and led to 
the award of the Nobel Prize for Medicine in 1949, an 
award that met strong criticism early on.

Egas Moniz and the Historical Background 
of Leukotomy

António Caetano de Abreu Freire Egas Moniz (Fig. 
1) was born in Avanca, a small village in northern Por-
tugal, in 1874.16,17,35,40 After attending school, he enrolled 
at the University of Coimbra in 1891, where he graduated 

with honors in medicine in 1899, following a 3-year pre-
paratory course.10 In 1902, Moniz started his university 
career as lecturer in Coimbra.9 For the time being, his ca-
reer reached its peak in 1911 with a call to a newly estab-
lished chair for neurology in Lisbon.9 After shortly enter-
ing politics (Moniz, among other posts, was Portuguese 
minister of foreign affairs from 1918 through 191950), he 
dedicated his time to a series of experiments in the early 
1920s, which led to the first performance of cerebral an-
giography in a patient.42

He presented his experiments only a few days after 
the first successful recording in Paris to an enthusiastic 
audience. The works concerned led to the first nomina-
tion for the Nobel Prize for Medicine in 1928.7

Early Experiments
The leukotomy Moniz developed and dedicated his 

time to in the 1930s, however, caused a much greater stir 
than the angiography.45 While outlining preliminary re-
flections, he attached special importance to Ramón y Cajal 
(1852–1934), who had discovered the contact connections 
between nerve cells in a histological specimen in 1888.31 
Moniz45 assumed that mental disorders originated from 
synaptic disorders. He described a “fixation of synapses,”47 
which were expressed as “predominant, obsessive ideas” in 
mentally ill persons, which in turn “absorbed” other mental 
activities. Similar tendency supposedly existed in healthy 
persons, for example, when learning an activity that at first 
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caused difficulties but could be performed automatically 
at a later time.45 In this case, the nerve excitation could 
be changeable as proven by the experiments of the Rus-
sian physiologist Iwan Petrowitsch Pavlov (1849–1936).45 
Pavlov’s experiments in dogs and the resulting theory on 
the “conditional reflexes”27,34 (classic conditioning) were 
received worldwide.

Moniz45 also described the experiments conducted 
on chimpanzees by Fulton and Jacobson as “extremely 
valuable.” In 1935, the 2 British physiologists had pre-
sented the results of their research in London; they had 
explored the importance of the frontal brain in relation to 
the ability to solve problems and learning processes.

After a double-sided extraction of parts of the frontal 
brain, the monkeys were not able to perform certain tasks 
or to relearn them. As an additional finding, 1 female 
chimpanzee displayed changes in character. Whereas she 
had to be forced to enter the experiment cage prior to the 
operation, she now entered it voluntarily and with interest 
after the operation on the frontal brain.28–30,65

Moniz46 also recorded experiences with patients who 
had been wounded during war and had suffered lesions 
of the frontal brain and who featured, among others, 
“changes in character and personality.” Here, he especial-
ly referred to the work of Karl Kleist (1879–1960)47 and 
Richard Brickner (1896–1959).41,43,45–47,49

The Decision
Based on the reading of specialist literature and on 

his own experience, Moniz is said to have come to the 
conclusion that it was necessary to “change the synaptic 
facilities and also the path which is chosen by the stimuli 
in their continuous process, in order to change the corre-
sponding thoughts and to force them into other channels. 
For this reason,… I decided to cut the connecting fibers 
of the neurons concerned.”43

Moniz also expressed his thoughts and plans to Bara-
hona Fernandes,9 who later reported how long Moniz had 
thought that one could attain an improvement of the ill-
ness if the nerve fibers in the depth of the white mass of 
the frontal lobe were separated surgically.

It is striking how much Moniz retrospectively stressed 
that he had prepared his decision for a long time to counter-
act the accusation of an imprudent, hasty, and precipitated 
action. It is more probable that a speech of the American 
John Fulton (1899–1960) at a neurology convention in 1935 
gave the first and decisive impetus to Moniz’s work in this 
area.22 Moniz soon instructed his long-time staff member 
Almeida Lima (1903–1985) to test the procedure on a het-
erogeneous group of 20 psychiatric patients; they mostly 
featured clinical pictures such as schizophrenia, cyclothy-
mia, and anxiety neurosis. Moniz would not have been 
able to perform the surgeries himself as his hands were 
deformed by gout.18 Even so, Lima saw himself only as an 
“instrument handled by the Master.”7,15 Sobral Cid, direc-
tor of the psychiatric clinic Bombarda in Lisbon, provided 
Moniz with patients from his clinic for the first surgical tri-
als.7 Barahona Fernandes9 was ordered by his “old teacher,” 
as he would call Moniz, to perform a psychiatric evaluation 
on the first 20 patients who had undergone leukotomy.

The Era of Modern Psychosurgery Through the 
Conferral of the Nobel Prize (1935–1949)

The surgeries took place under general anesthesia. Ten 
of the first 20 surgeries were conducted by Lima, who was 
instructed by Moniz, through injection of alcohol. Later, 
Moniz and Lima developed an alternative procedure with 
the leukotome, which consisted of an 11-cm-long cannula 
with an outer diameter of 2 mm. Five millimeters before 
the closed, rounded end of the cannula, there was a retract-
able wire loop. By rotating the wire loop, one could sepa-
rate part of the white brain substance.48

First, the leukotome was inserted 4 cm into the white 
substance, the wire loop was retracted, and by rotating the 
instrument against a “résistance typique,”48 the nerve fiber 
tissue was cut. When closed, the leukotome was retracted 
about 1 or 1.5 cm, and the procedure was repeated. This 
way, lesions were set on both sides in both directions—a 
total of 8 during the entire surgery.48

Moniz’s inaccurate description of the technical pa-
rameters, lacking angle values and variable depths of 
insertion, gives us an idea of how different the morpho-
logical results of the brain must have been. He presented 
his results on March 3, 1936 (less than 4 weeks after 
starting operations), in Paris to an expert audience; a few 
weeks later, the results were published in the Bulletin de 

Fig. 1. Photograph of Egas Moniz, date unknown. Source: http://
Nobelprize.org.
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l’Académie de Médecine.44 In addition, Moniz wrote the 
monograph Tentatives operatoires dans le traitement de 
certaines psychoses, in which he not only explained the 
operation method and summarized the results but also 
documented case descriptions.48

If we believe in the summary published by Moniz48 
of the first 20 operations, the results look promising: “35% 
(seven cases) healed, 35% (seven cases) improved, 30% (six 
cases) unchanged, no worsening, no cases of death.” Cat-
egorized according to diagnoses, of the group of 5 cases of 
“Mélancolie anxieuse,” 4 cases resolved and 1 improved. 
However, of the 7 cases of schizophrenia, only 2 improved 
and 5 were unchanged. Although undesirable effects arose 
in almost every intervention, they were only described as 
temporary. These were, in particular, increased tempera-
ture, vomiting, bladder and bowel incontinence, diarrhea, 
and ocular affections such as ptosis and nystagmus, as well 
as psychological effects such as apathy, akinesia, lethargy, 
timing and local disorientation, kleptomania, and abnor-
mal sensations of hunger.48 Moniz did not admit to having 
detected a decrease in intelligence and memory perfor-
mance, whereby it is unclear how he could have come to 
this conclusion.48

Development of Leukotomy
In 1936 and 1937, Moniz published 12 articles on 

leukotomy in international academic journals. In 1936, 
he published his monograph and 5 articles in French and 
Portuguese, in 1937, he published 3 articles in French and 
1 each in English, Italian, and German. In addition, an ed-
itorial in the New England Journal of Medicine referred 
to Moniz’s surgeries in 1936.5 The number of interven-
tions under the leadership of Egas Moniz amounted to 
about 100.18

Undoubtedly, Moniz’s leukotomy belongs to the most 
respected medical innovations of the first half of the 20th 
century. Among former advocates of Moniz’s method, 
one person is especially striking: Walter Freeman (1895–
1972). Freeman made a substantial contribution to the 
popularization of Moniz’s procedure within the expert 
community and also conducted several psychosurgical 
interventions himself. As early as 1937, Freeman and 
Watts19,20 reported on 6 patients whom they had surgically 
treated according to the Moniz method. Walter Freeman 
and James Watts later modified the method, which was 
then known by lobotomy and used in many regions of 
the world until 1955, in particular in the Anglo-American 
area.21 Freeman not only increased his own popularity 
with his works but also the level of awareness of Egas 
Moniz, whom Freeman referred to as the pioneer of psy-
chosurgery, in a book by Freeman et al.21 that was pub-
lished in 1942 and appreciated by Moniz as “magnífico 
volume” (magnificent work).41

In 1948, at the First International Conference on Psy-
chosurgery in Lisbon, the Brazilian delegation was also 
pleased with the “good results” of Moniz’s leukotomy.68 
The delegation reported on more than 200 leukotomies 
performed in Brazil between 1936 and 1945: 21 of 143 
schizophrenic patients had reached “complete or social 
recovery” after operative treatment according to the 
Moniz method, whereas only 3 of 46 patients treated with 

the Freeman parietal lobotomy displayed similar results. 
The Brazilian Yahn69 reported further on his leukotomy 
experiments on a total of 9 children, 2 of whom died of 
hemorrhages. One is described as “bastante influenciado” 
(very influenced), 4 others as “parcialmente influenciado” 
(partially influenced), and 2 as “não influenciados” (not 
influenced).36

The Nobel Prize
The Brazilians were also the ones who recommended 

Moniz for the Nobel Prize and who generated a proposal 
for this purpose at the psychosurgical convention. Moniz 
was awarded the Nobel Prize for Medicine on October 
27, 1949,3 for the “discovery of the therapeutic value of 
prefrontal leukotomy at certain psychoses.” In his lauda-
tory speech, Herbert Olivecrona (1891–1980), member 
of the professorial staff of the Karolinska Institute, de-
scribed Moniz’s therapeutic procedure as follows: “Many 
of these patients, in particular the group of schizophrenic, 
are very difficult patients and often constitute a danger 
to the persons in their surroundings. Considering that 
other treatment methods have failed or that after some 
time there had been a relapse, the immense importance of 
Moniz’s discovery for the problematic issue of psychiatric 
treatment is understandable.”3

The news of the Nobel Prize award made headlines 
around the world. On October 28, 1949, the New York 
Herald Tribune announced, “Dr. Egas Moniz developed 
a surgical operation on the brain…with brilliant results 
against such mental illnesses as schizophrenia and para-
nois.”4 The journal Nature made the following statement 
regarding the award on December 3, 1949: “[Moniz] has 
demonstrated that skilful intervention may yield a degree 
of success even in the most serious and advanced cases of 
psychosis.”2,55

The Portuguese neurologist had reached the peak of 
his career. Antunes7 estimated the number of interven-
tions performed based on their psychiatric indication be-
tween 1942 and 1954 in Great Britain to be about 11,000; 
in the US, it was at least 18,00023 for the same period of 
time as was probably closer to 50,000.7,60 Besides the US 
and Great Britain, at this time the romance-language and 
Eastern European countries in particular arose as advo-
cates of psychosurgical interventions, namely Portugal, 
Italy, France, and Spain, as well as Russia and Hungary.60

Leukotomy Under Fire From Critics
As early as the time of the award of the Nobel Prize 

to Moniz, psychosurgery was already regarded as con-
troversial.11 For example, Galeano Muñoz und Arana 
Iñiguez (Uruguay) criticized Moniz’s interpretations in 
1949: “The principles on which Egas Moniz bases his 
conceptions are the existence of dynamic automatism to 
which he assigns a determinated [sic] nervous path. There 
is nothing to allow such a supposition. Psychological ac-
tivity is global, not in the excitation processes but also in 
those of concommittend [sic] inhibition….”13,52

The harsh ethical criticism expressed by the German 
psychiatrist Siegfried Haddenbrock25 is paradigmatic. In 
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1949, he turned against the measures of the psychosur-
geons by equating leukotomy with a “definitive destruc-
tion of the self-confident and free personality of the hu-
man being.”

Although the award of the Nobel Prize to psycho-
surgeon Moniz is surprising from today’s point of view, 
it must be seen in the context of its time. Following the 
world economical crisis and, in many respects, the trau-
matizing World War I, the number of psychiatric illnesses 
increased dramatically in many regions of the world. At 
the same time, there was no effective medication avail-
able worldwide, unlike today.

Only during the midcentury was chlorpromazine 
brought to the market as an effective psychotropic drug, 
and several years went by to gain sufficient experience 
with the application of psychotropic drugs (indication, 
dose, side effects, and interactions). By the time of the 
award to Moniz, lobotomy appeared to be the only treat-
ment method that promised help in severe cases, although 
it did not prove to have a curative effect.

Increasing Criticism
The criticism against Moniz’s intervention and the 

decision of the Nobel Prize committee increased quickly 
after 1949. Despite the often-expressed fundamental res-
ervations about psychosurgical interventions, the techni-
cal procedure—that is, that the operations were merely 
performed by eye—was also discredited. A new stereo-
tactic surgery method was presented in Lisbon as early as 
1948, which consisted of a target insertion of the instru-
ment into the brain after prior stereometric determination 
and calculation of the target area. This procedure allowed 
the targeting of smaller, more determined brain areas 
and limiting of lesions of neurosurgical interventions.1,26 
However, this technique underwent a longer period of 
improvement and propagation; thus, “free” leukotomies 
and lobotomies dominated until at least the mid-1950s. In 
the early 1960s at the latest, psychosurgery experienced a 
withdrawal worldwide, mostly as a result of the increas-
ing number of effective psychotropic drugs. Nonetheless, 
wherever it was practiced, stereotactic interventions dom-
inated.

In the last third of the 20th century, the fundamen-
tal criticism against psychosurgery reached its peak. One 
such critic was the American psychologist Elliot Val-
enstein, who discussed Moniz’s biography and his first 
leukotomy operations in his monograph of 1986: He de-
scribed Moniz’s theoretical considerations as “vague and 
loosely reasoned argument[s],” his approach to a solution 
as not oriented on theory: “the logic of his arguments was 
typically weak if not fallacious.”65 Valenstein65  saw the 
reason why Moniz hardly faced public criticism in his 
high reputation as former Portuguese minister of foreign 
affairs and in his position as founder of cerebral angiog-
raphy. He also referred to the great hastiness of Moniz 
in publishing his first results and attributed it to his age: 
“He was, after all, over sixty, and had not many years 
left to achieve a place in history.”65 Another reason for 
Moniz’s rush, according to Valenstein, was the competi-
tion with other scientists, for example, Maurice Ducoste, 
who in 1932 injected blood into the frontal brain of his 

patients as expansion of Jauregg’s fever therapy to treat 
progressive paralysis, or the Italian Ody,54 who in 1938 
was said to have performed operations upon psychiatric 
indication on the frontal brain months before receiving 
Moniz’s monograph and to have waited with his own pub-
lications.65,66

The criticism expressed by the British neurologist 
and author Oliver Sacks is also quite drastic: “[Moniz’s] 
lack of rigor, his recklessness, and perhaps dishonesty 
were all overlooked in the flush of therapeutic enthusi-
asm…. Moniz was widely acclaimed as a ‘savior’ and re-
ceived the Nobel Prize in 1951 [sic] – the climax…of ‘this 
chronicle of shame’.”59

With reference to the continuous expert criticism 
against psychosurgery and its most renowned exponent 
Egas Moniz, an international initiative for persons affect-
ed by psychosurgical interventions and their families was 
started, which aims for social rehabilitation of persons 
affected and the disqualification of the Nobel Prize to 
Moniz by the Stockholm committee. However, this initia-
tive has been mostly unsuccessful thus far.62

Conclusions
In retrospect, there are convincing arguments that 

disavow Moniz’s interventions from a clinical and ethi-
cal view.

Efficacy and Informed Consent
One must refer to 2 aspects that were hardly consid-

ered by Moniz: the medical efficacy of the method and 
informed consent. It can be demonstrated without a doubt 
that, according to modern standards, no evidence whatso-
ever could be shown for the efficacy of leukotomies con-
sidering the heterogeneous composition and small num-
ber of leukotomized patients in the first operation series, 
the differing and variable techniques used, and the purely 
subjective and nonstandardized interpretation of results. 
In addition, the concluding examinations took place only 
a few days or weeks after the operation. Midterm or long-
term observations over months or years did not occur. 
Moniz could not or would not report on social or familial 
integration, the reintroduction to professional life, and a 
sustainable improvement or healing.

The patient’s right to self-determination was not 
taken into account. Departing from this principle, ther-
apeutic intervention on mentally ill patients could only 
be performed with the valid consent of the patient or 
(when decision-making ability was missing) of a legal 
representative.53 Nowadays, research on persons without 
decision-making ability—which would encompass most 
of Moniz’s patients—is bound to strong criteria. Against 
this background, it is explainable why, for example, an in-
vestigative committee of the American Congress recom-
mended in 1974 that psychosurgical measures were not to 
be used on jailed inmates, on persons with forced hospi-
talization in psychiatric institutions, on persons with lim-
ited legal capacity, or on persons for whom the control-
ling committee has the impression they are not capable of 
well-informed consent. Said recommendation, however, 
allowed for the exception that a legal representative could 
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consent to an operation if the patient did not deny it at the 
same time.1,61 The basis for a consent by the legal repre-
sentative had to be his or her commitment to consider the 
interests, wishes, and life plans of the person concerned 
to the best of his or her knowledge and to make decisions 
that the patient would have made.32

Historical Context
Concepts of health and illness and their ethical eval-

uation are always subject to the influences of their time 
and the relating spirit of the time.57 In view of this, it is 
not enough to compare the leukotomy operations of the 
1930s and 1940s of the 20th century with the interven-
tions exact to the millimeter and minimal invasive pos-
sible today and to qualify them prematurely as “coarse”1 
and immature.

It is also not possible to easily apply our modern view 
of proof of efficacy and informed consent to this time 
period. In the same way, we cannot deny Egas Moniz’s 
wish to contribute to the healing of chronically ill per-
sons a priori, that is, without closer look at his picture of 
the patient and his procedure. His reference to the miss-
ing therapeutic possibilities of his time (he spoke of “im-
potência terapeutica”39) is true. In the first half of the 20th 
century, there was an enormous increase in internments 
into psychiatric institutions; thus, a therapy that prom-
ised improvement seemed to be urgent and was therefore 
gratefully received.

The overcrowding of institutions and the resulting in-
adequate hygienic conditions quickly led to a spreading 
of tuberculosis and other infectious diseases. Swayze63 
estimated the mortality of these diseases of manic-de-
pressive patients after a 15-year stay in an institution for 
the said period to be 17.7% and for patients with dementia 
praecox at 25%. Effective therapeutic alternatives such as 
the application of psychotropic drugs were not yet avail-
able at that time.67

Position Toward the Patients
What was Egas Moniz’s perception of the physician-

patient relationship? What was his position toward the 
patients? Moniz39 wrote a monograph in 1954—a year be-
fore his death—in which he stated the different positions 
that were mostly taken by theologians. Moniz recurred 
to the opinion of a Jesuit priest named Tesson, according 
to which the physician had no right to intervention if the 
patient did not agree to it, even if the family had recom-
mended it. However, if the patient was mentally ill and 
could not make a decision him- or herself—so the limita-
tion—the family and the physician could make a deci-
sion. In this statement, it is not clear whether mentally ill 
persons were in principle denied the capability of consent 
and if the authority to decide in these cases was given to 
the physician or the family or both.

Latent Euphoria?
It is highly interesting to understand how not only 

the general basic position toward leukotomy but also of 
the persons responsible changed over time. After initial 
excitement, which led to the award of the Nobel Prize 

in 1949, the public criticism against leukotomy reached a 
temporary peak in the late 1970s.6,32,33 As a consequence, 
the pressure to provide justification by its advocates was 
extremely high. In contrast to this, Moniz and his scien-
tific work have recently been connoted in a positive way, 
especially in Portugal. As shown by the 50th anniversary 
of the award of the Nobel Prize to Moniz in 1999 and 
the edition of the special stamp in his honor, he is highly 
revered in his country (Fig. 2). At the same time, leukoto-
my is designated as a procedure of “apparent importance 
and validity” by individual authors.64 The latent euphoria 
transpiring is alarming. On the one hand, the debate of 
the 1970s is rated as “virtual cessation of psychosurgical 
procedure,”56 whereas on the other hand, psychosurgery 
is currently seen as “probably underutilized”58 and the 
modern technique characterized as “minimally invasive 
and highly selective.”14

In light of this, a critical comment made by Feldman 
and Goodrich14 strikes a reflective chord: “…economic 
pressures to decrease the costs of caring for chronically 
ill patients, may provide an opportunity for psychosur-
gery to become a more attractive option for the treatment 
of psychiatric diseases.” If the authors are correct in their 
prediction, medicine and society will indeed be facing 
new challenges.
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rials or methods used in this study or the findings specified in this 
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Fig. 2. Portugese stamp from 1974 honoring Egas Moniz.

Unauthenticated | Downloaded 05/23/23 11:02 PM UTC



D. Gross and G. Schäfer

6                                                                                                                      Neurosurg Focus / Volume 30 / February 2011

Author contributions to the study and manuscript preparation 
include the following. Conception and design: both authors. Acquisi-
tion of data: both authors. Analysis and interpretation of data: both 
authors. Drafting the article: both authors. Critically revising the 
article: both authors. Reviewed final version of the manuscript and 
approved it for submission: both authors.

References

 1. Adler M, Saupe R: Psychochirurgie: zur Frage einer biolo
gischen Therapie psychischer Störungen. Stuttgart: Ferdi-
nand Enke Verlag, 1979

 2. Anonymous: Nature: News and Views. Nobel Prize for Physi-
ology and Medicine for 1949. Nature 164:947, 1949

 3. Anonymous: Nobelpreis: Autorisierte Ausgabe aller Texte 
und Dokumente zum Nobelpreis für Medizin in deutscher 
Sprache: E. Moniz und W. R. Hess, Nobelpreis für Med
izin (1946-57). Zürich: Coron, 1949, pp 117–144

 4. Anonymous: Nobel Prize in Medicine goes To Two European 
Scientists. Dr. Hess, of Zurich, and Dr. Moniz, of Lisbon, Shed 
New Light on Brain Processes. New York Herald Tribune. 
October 28, 1949, p 3

 5. Anonymous: The surgical treatment of certain psychoses. N 
Engl J Med 215:1088, 1936

 6. Anonymous: Umschaltung ins Lammfromme. Der  Spiegel 
33:32–45, 1973

 7. Antunes JL: Psicocirurgia—uma história, in Antunes JL (ed): 
Numa cidade feliz. Lisbon: Gradiva, 2000, pp 225–248

 8. Bach C: Nekrolog Dr. G[ottlieb] Burckhardt. Allgemeine 
Zeitschrift  für  Psychiatrie  und  psychisch-gerichtliche 
Medizin 64:529–534, 1907

 9. Barahona Fernandes HJ: Egas Moniz, in Kolle K (ed): Grosse 
Nervenärzte. Stuttgart: Thieme, 1956, pp 187–199

10. Barahona Fernandes HJ: Egas Moniz, pioneiro de descobri
mentos médicos. Lisbon: Instituto de Cultura e Língua Por-
tuguesa, 1983

11. Board of Control: Pre-frontal  Leucotomy  in  1,000  cases. 
London: H. M. Stationery Office, 1947

12. Burckhardt G: Ueber Rindenexcisionen, als Beitrag zur op-
erativen Therapie der Psychosen. Allgemeine Zeitschrift für 
Psychiatrie  und  psychisch-gerichtliche  Medizin  47:463–
548, 1891

13. Carrillo R: Leucotomia selectiva, in 1st International Con
ference on Psychosurgery. Lisbon: Livraria Luso-Espanho-
la, 1949, pp 263–280

14. Feldman RP, Goodrich JT: Psychosurgery: a historical over-
view. Neurosurgery 48:647–659, 2001

15. Fernandes ML d Azevedo: Egas Moniz: alguns aspectos da 
personalidade do cientista. O médico 8:1–15, 1957

16. Fortner R: Egas Moniz—Leben und Werk unter besonderer 
Berücksichtigung der Leukotomie und ihrer ethischen Im-
plikationen. Diss. med. Würzburg 2004

17. Fortner R, Gross D: [Egas Moniz and the leukotomy debate 
with special reference to Portuguese literature.]  Sudhoffs 
Arch 86:138–170, 2002 (Ger)

18. Freeman W: Egas Moniz (1874-1955); his life and work. Am J 
Psychiatry 112:769–772, 1956

19. Freeman W, Watts JW: Prefrontal lobotomy in agitated de-
pression: report of case. M Ann District of Columbia 5:326–
328, 1936

20. Freeman W, Watts JW: Prefrontal lobotomy in the treatment 
of mental disorders. South Med J 30:23–30, 1937

21. Freeman W, Watts JW, Hunt T: Psychosurgery: Intelligence, 
Emotion and Social Behavior Following Prefrontal Lobot
omy  for Mental Disorders. Baltimore: Charles C Thomas, 
1942

22. Fulton JF: Functional Localization in Relation to Frontal 
Lobotomy. New York: Oxford University Press, 1949

23. Glees P: Anatomische und physiologische Betrachtungen zur 

Therapie der Geisteskrankheit durch den frontalen Hirnschnitt 
(Prefrontal leucotomy). Nervenarzt 19:220–223, 1948

24. Gross D: [Gottlieb Burckhardt’s (1836-1907) contribution to 
psycho surgery: medicohistorical and ethical aspects.] Gesner
us 55:221–248, 1998 (Ger)

25. Haddenbrock S: Radikaloperation durch Defrontalisation—
Theoretisches und Kritisches zur präfrontalen Leukotomie 
(Moniz). Med Klin 44:69–74, 1949

26. Henschen C, Klingler J, Riechert T: Kraniocerebrale Korre-
lations-topographie thalamofrontaler Bahnen und gezielte 
Hirnoperationen. Kritische Reflexion zur Leukotomie. Lan
genbecks  Archiv  für  klinische  Chirurgie  und  Deutsche 
Zeitschrift für Chirurgie 273:548–565, 1953

27. Hill J: Der frontale Eingriff ins Gehirn und die Entwick
lung  der  Psychochirurgie  [dissertation]. Münster/Ham-
burg, Germany, 1992

28. Jacobsen CF: Frontal lobe ablation in chimpanzee. A resume 
of ‘Becky’ and ‘Lucky’. The Frontal Lobes 27:3–58, 1948

29. Jacobsen CF: Functions of frontal association areas in pri-
mates. Arch Neurol Psychiatry 3:558–560, 1935

30. Jacobsen CF: Studies on cerebral function in primates. Com
parative Psychological Monographs 13:1–60, 1936

31. Jung R: Santiago Ramón y Cajal, in Kolle K (ed): Grosse Ner
venärzte. Stuttgart: Thieme, 1956, pp 27–38

32. Kleinig J: Ethical Issues  in Psychosurgery. London: Allen 
& Unwin, 1985

33. Koch ER: Chirurgie  der  Seele.  Oprative  Umpolung  des 
Verhaltens. Frankfurt: Deutsche Verlags-Anstalt, 1976

34. Koschtojanz CS: Ausgewählte  Werke. Berlin: Akademie-
Verlag, 1953

35. Kotowicz Z: Gottlieb Burckhardt and Egas Moniz—two be-
ginnings of psychosurgery. Gesnerus 62:77–101, 2005

36. Longo PW: Lobotomia prefrontal, in 1st International Con
ference on Psychosurgery. Lisbon: Livraria Luso-Espanho-
la, 1949, pp 243–262

37. Manjila S, Rengachary S, Xavier AR, Parker B, Guthikonda 
M: Modern psychosurgery before Egas Moniz: a tribute to 
Gottlieb Burckhardt. Neurosurg Focus 25(1):E9, 2008

38. Meuron G de: La maison de santé de Préfargier 1849-1949. 
Neuchâtel: Attinger, 1949

39. Moniz AE: A leucotomia estä em causa. Lisbon: Academia 
das ciências de Lisboa, 1954

40. Moniz AE: A nossa casa. Lisbon: Ferreira, 1950
41. Moniz AE: Confidências de um investigador científico. Lis-

bon: Edições Ática, 1949
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