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"ABSTRACT

- The &ute of 100 patiénts who had undergotie steréotactlc
limbic leucotomy ape somlysed. ANl of them were sulfering
from severe intractable psychiatric illness. The authors’
conclusions are the following. (1) Limbic leucotomy pro-

L vioe, deted o €7% ovwesall improvement rate. (2) One third of he
patients, however, received no appreciable benefit from
surgery. (3) The results in obsessional neurosis are particu-
larly good, while those of depression left something

- t0.be dasired. (4) The detailed method .of sescssment reported
here enables different types of lesion placement to be com-
pared. (5) Stereotactic methods sMow for mueh smaller
lesions to be placed with a high degree of accuracy, hence
the risk of mortality is reduced to zero. (6) Much valuable
work can be dome to refine methods of patient selection,
surgical techmique and psychiatric and psychological assess-

. ..ment.

INTRODUCTION |

At the fourth World Congress of Psychiatric Surgery in i975 the
results of the first 66 consecutive patients to undergo stereotactic limbic
leucotomy were reported.1). The data of the first 100 patients, followed
up for a mean interval of 20 months, are now being analysed and this is

a preliminary communication of the ongoing assessment of limbic leu-
cotomy.

THE PATIENTS

Thirty-two males and 68 females in the series had a mean age of
38 years (rangc 19-74 years) and were all suffering from severe intractable
psychiatric illness. They had failed to respond to, or to maintain impro-

103



vement from, alterpative forms of trcatment; their mean duration of
illness was 12 years, and they had spent on average nearly two years in
psychiatric hospitals. Forty-four percent of the patients had made ome
or more suicidal attempts prior\ to surgery. If there was any doubt about
the adequacy of previous treatment, they were admitted to the inpaticnt
psychiatric unit of St. George’s Hospital and re-treated before surgery
was seriously considered. The Consultant Behaviour Therapist on the
academic staff of the unit independently reviews and treats all the patients
with obsessional neurosis, or other conditions which may respond to
behaviour therapy, before surgery is- contemplated.

The following criteria are used in asscssing the patients’ suitability
for psychosurgery :

1. The severity of illness, which in most cases results in total incapa-
city and/or an intolerable life.

2. The chronicity of the condition.

3. Failure to respond to other appropriate forms of trcatment :
such as ECT 90%, Psychotherapy 70%, or Modified Narcosis

50%.

4. Absence of contraindications such as psychopathy, alcoholism
or drug addiction, uncontrollable violence or intracerebral pa-

thology.

5. The patient’s full agreement to the operation. Only patients
who are NOT compulsorily detained in hospital under the Mental

Health Act are deemed eligible.
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THE OPERATION

The stereotactic technique used by Dr. Richardson has replaced the.
rostral leucotomy of Sir Wylie McKissock. Limbic leucotomy is designed
to interrupt frontothalamic and hypothalamic connections in the lower
medial quadrant of the frontal lobe; and the main limbic circuit, the
Papez circuit in the cingulate area(2) (Fig. 1).

ROSTRAL
AND
" BIMEDIAL

TEMPORAL
LOBECTOMY

Fig. 1: Frontolimbic mem.tm'w peychosungical
p&mmlnMWme-@m.ﬂo
posterior 2 ¢m of the orbital undercutting iacision, and in sterobtactic
limbic leucotomy small lesions are made in the lower medial quadrant
(LMQ) of the grontal lobe and in the cingulum bundle (dotted) in the
cingulate gyrus. The amygdala (A) and hypothalamus (H) are target
sites for operations on the defence reaction circuit for |flcontrolhble
violence associated with epllepsy. (Reproduced with permission of Br. J.
Hosp. Med.).
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Both bony and ventricular landmarks are used for calculating the
target sites (indicated by a dot in a circle; Figs. 2 and 3), and electrical
stimulation  of these invariably results in physiological changes,
cially in respiration. 1If adequate responses
mey be moved a few millimeters

espe-
are not obtained the target

prior to lesion-making by thermo-
coagulation or with a cryogenic probe.

the ventricles and the
Fig. 2: Lateral X-ray of the skull showing air in

s:“mwb place. The lower madial quadcant target sites (‘l',a:
and- 3) and eoinguiste olfes (4 and §) are shown, (Reproduced
pormission of Postgrad. Med. J.)
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The majority of patients had three small lesions in each frontal lobe
and four in the cingulum bundle as shown in Figs. 2 and 3. Some
patients had frontal lobe lesions with others in the genu of the cespus
callosum instead of the cingulum, following Laitinen’s report at the

Second World Congress where he advocated such placement for reducing
chronic anxiety.

Fig. 3: Antero-posterior view of the skufl with wir in the lateral vem-
tricles. The 3 lower medial quadrant target sies form a trisngle, ‘while
the cingolate sites are above the roof of fac latuml vemtricles. Repro-
duced with permission of Postgrad. Med. J).

FOLLOW-UP
The patients were reviewed with rating-scales after a mean interval

of 20 months post-operatively. Since the forms used were not scored
until some weeks later, the results were not known at the time of the two
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independent psychiatric assessments by Dr. Mitchell-Heggs and Dr. Kelly.
The less favourable of their two clinical ratings is used; 1 Symptom free;
11 Much improved (minimal residual symptoms); III Improved (definite
improvement, but significant residual symptoms); IV Not improved;
V. Worse : i.e. the clinical state is less satisfactory than pre-operatively,
although not necessarily because of the operation, but because of conti-
nuing illness leading to further deterioration.

Categories I, IT and IIT are placed together to give a percentage of
overall improvement. 1

TABLE I

wmuxotomy—wmi
Follow-Up (N = 100)

N Dingnosis Climical  ratings %
L0 m v, V. Tmproved

32 Obsessional neurosis 28 4 88
21 Chronic anxiety /| Phobic neurosis 12 9 57
18
+1 Depression 11 7+1 61
15 Schizophrenia / Schizo-affective 11 4 73

disorder
3 Anorexia nervosa 1 2
1 Personality disorder with anxiety 1 —
4 Personality disorder with depression 2 2
1 Depersonalization with depression — 1
1 Dementia with depression — 1
{ Intractable pain with depression - 1 —
] Paranoid state with depression — 1
1 Palilalia with Parkinsonism —_ 1
100 67 3241 67

Of the total sample, 32 patients were suffering from obsessional
neurosis of whom 88% improved. Twenty-one anxious patients had a
579% improvement rate, which was similar to the figure (61%) for the 18
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depressives. One patient died from a pulmonary embolus 4 months post-
operatively; she is indicated separately as one of the depressives on the
table.

An unexpected finding was that of 15 patients suffering from schizo-
phrenia or schizo-affective disorders : 73% improved. There was usudly
little change. in the underlying schizophrenic process but the affective
component, i.c. anxiety or depression, or the obsessional component of the
iliness improved, and the patiens were appreciably less distressed by their
symptoms. Of the other diagnostic categorics listed, worthwhile impro-
vement generally did not occur. The results in anorexia nervosa have not
been encouraging.

The clinical ratings appear to be a valid measure of change. When
pre- and post-operative psychometric scores were retrospectively determined
for each clinical category at follow-up, it was found that before surgery
the mean scores were very similar (Table 2). There was no significant
difference between the mean pre-operstive score of the categories for
Neuroticism (Maudsley Personality Inventory) or Depression.

TABLE II
MR““FM-UpW&MAﬂPWMﬂ
Newroticism And Depression Scores

Clinieal | { n m | A v
ratings Symptom Much Improved Not Worse
Free Improved Improved

Pre-operative

Neuroticism (M.P.L) 30 s k7] 3 36 NS
Beck Depression 22 27 26 29 32 NS
Hamilton » 17 28 23 25 26 NS
Middlesex ” 9 10 10 10 1t NS
Self-rating » 5 6 5 6 : NS
Observer-rating ” 5 6 5 6 NS
Post-operative

Neuroticism (M.P.L) 10 24 26 34 40 wl
Beck Depression 4 13 20 27 44 901
Hamilton » 3 11 16 24 33 ,001
Middlesex ” 3 7 7 9 10 00t
Self-rating » 1 3 5 6 001
Observer-rating " 1 3 4 6 7 001
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Twenty months post-operatively, however, there were hlghly s1gm-
ficant differences between the patients who were rated symptom Free

and those rated as Worse. On thé Neuroticism scale those rated as

Symptom Free had a score of 10, i.e. ‘a 20 point decrease in N score;
Much Improved - had a score of 24 ie. an 11 point decrease improved
had a séore of 26, ie. a 6 point decrease while those rated as Not Im-

pmved had a score of 34, an increase of one pomt and those who were
Worsc a score of 40, an 1ncrease of 4 pomt‘

The findings for Depresston were 'very similar, with post operatlve
values on the Beck Depression Scale (Table 2) as follows: Symptom
Free, 18 point fall, Much Imropved, 14 point fall; Improved, 6 point
fall; Not Tmproved, 2 point fall; Worse, 12 point iricrease. (

When the total sample of panents was examined, it was found that
the pre and post-operative scores on the Middlesex Hospital Questlonnan'e
for Anxiety, Obsessional, Depteﬁve, Phobic, and Somatic symptoms
were all significantly less at follow-up (Fig. ‘4).

The obsess10nal patients were also assessed pre and post-operatively
on “the Léytor "Obsessional Thventory. 'Post-opttatively, Oséasional
Symptoms and Tralls Kad filleh “significantly, as well as Resistance (the
distress caused by symgtoms) and Interference (intrusion caused by
symptoms)ap <ﬁ901 e N \ e

ASSESSMENT OF INTELLECTUAL FUNCTION PRE AND
POST OPERATIVELY

There .was nofall in 1Q on the Wechsler Adult Intelligence Scale
as a result of surgéw The mean values for Verbal and Performance as
well as Full Scale 1Q had in fact mcreased (see difference colum'ﬁ on right
of Table 3) 6 weeks post-operatively. Practice effects, generally observed
Wi‘xen the WALIS is repeated are probably largely respongibie’ for this.
There was no fall-off in any of the sub-scales on the WAIS, mdeed all
the Performance Sub-scales incrjawd significantly, as d1d two of the
Verbal sub-scales.
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Middlesex Hespital Questionnaire
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Fig. 4: Mean pre and post-operative scores at 6 wecks and 20 months.
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TABLE TII

The Mean Scores On The Wechsler Adult Intelligence Scale Before
And 6 Weeks After Limbic Leucotomy (N = 88)

Before After Difference P
Ver_balr 1Q : 106.5 109.7 + 32 .01
Performance 1Q 96.7 101.1 + 44 .001
Full scale 1Q 1023 105.8 + 3.5 .001
Verbal sub-scales
- Information 10.4 10.9 + 0.5 .001
Comprehension 12.6 13.0 + 04 NS*
Arithmetic 9.8 10.4 + 0.6 .01
-..Similarities. .. 10.9 11.2 + 03 NS
Digit span 9.5 9.8 + 03 NS
Vocabulary 12.5 12.7 + 0.2 NS
Performance sub-scales
Digit symbol 7.4 7.8 + 04 .05
Picture completion 9.2 9.8 + 0.6 .001
Block design 9.3 9.7 + 04 .05
Picture arrangement 8.5 9.2 + 07 .01
Object assembly 8.6 9.6 + 1.0 001

*NS': Not signifiéant.
(Reproduced with permission of Br. J. Psychiatry)
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ABSTRAIT
Une Nouvelle Expérience de ia Leucotomie limbique

Les données de 100 patients qui ont subi des leucotomies stéréo.-
tactiques dans Je systeme limbique ont ¢t¢ analysées. Tous ces patients
souffraient de maladies psychiatriques qui étajent intraitables. Les con-

clusions des auteurs ont été Jeg suivants : (1) Ia leucotomie limbique
v ﬁr‘od‘uit un taux total d’amélioration de 67%. (2) D’autre part le 4 des
patients n’ont pas profité de cette intervention chirurgicale. (3) Les
résultats dans Jes névroses obscssionnelles ont ét¢ particulitrement bons
par ailleurs ceux de la depression laissent 3 desiver (4) La méthode
detaillée de Iévaluation qui y est decrite, permet de faire des comparai-
sons avec d’autres Iésions placées autre part. (5) La méthode stéréotacti-
que donne la possibih'té_de localiser avec une grande précision des lésions
qui sont plus petites de 13 le risque de mort est réduit 4 zero. (6) Des
travaux de plus grande valeur peuvent étre accomplis pourraffiner les
méthodes de sélection des patients, la technique chirurgicale et I'évalua-
tion psychologique et psychiatrique.
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