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Lumbar Air Encephalography in Chronic Schizophrenia:

A Controlled Experiment

By P. B. STOREY*

INTRODUCTION

The lumbar air encephalogram (L.A.E.G.)
was introduced by Dandy in 1919, and in 1929
the first report of its use in schizophrenia was
published by Jacobi and Winkler. Since then
numerous papers have appeared, most of which
have claimed to demonstrate cerebral atrophy
in chronic schizophrenic patients. All these
studies have suffered from the fact that no
adequate series of normal controls has yet been
collected. Most of the authors concerned made
no attempt to use controls, nor did they con
sider the possibility of observer error or of the
bias which may exist when the reporting radio
logist knows the diagnosis and is looking for
abnormalities.

Notwithstanding these and other objections,
an impressiveamount of evidence has been
collected. In particularHuber (1957) produced
the most convincing support for the theory, and
this study was planned as a direct result of his
monograph. In it care has been taken to include
a control series, to exclude bias, and to assess
observer error.

REVIEW OF THE LrrEp.vruRE

Thirty-two papers have been found which
have appeared on this subject, and twenty-nine
have supported Jacobi and Winkler in their
original contention: that chronic schizophrenics
show cerebral atrophy. Only the most important
will be mentioned here.

Lemke (1936) studied 100 cases, rating
ventricular size on a five-point scale; and using,
as controls, patients with epilepsy, migraine,
hysteria and psychopathy. Of the schizo
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phrenics 85 per cent. showed cortical atrophy,
and 50 per cent. dilated ventricles; of the
controls only 20 per cent. were similarly
affected. The most severe changes were in those
with the most severe defect. As some of his
cases had been studied by Jacobi and Winkler
eight years before and showed no increase in the
degree of atrophy, he concluded that in some
patients there was an inborn cerebral anomaly
which adversely affected the schizophrenic
process.

Huber (1957), in a detailed monograph,
describes his findings in i@o schizophrenics.
They were an unselected series of cases who had
had little or no somatic treatment, and who
showed no evidence of brain damage. He rated
them for defect on a scale based essentially on
social competence, and found that the degree of
atrophy was proportional to the severity of
defect. He emphasized in particular the
importance of broadening of the third ventricle;
and also found that the different clinical types
of schizophrenia showed varying degrees of
atrophy. Groups of patients were effectively
matched for age, and the author gave the
necessary technical details and measurements.

By demonstratingdifferenceswithin the series
he partly overcame the lack of outside controls,
but the absence of â€œ¿�blindâ€• assessmentof the
films and of any statistical evaluation are
drawbacksof this work.

Recently there have been two negative
studies, both as a result of Huber's work.
Peltonen (1962) compared the films of 6@
patiehts from a Finnish mental hospital, of
whom eighty-six were schizophrenic.The films
were examined in ignorance of the diagnosis,
and only the third ventricle was measured. It
was shown conclusively that the schizophrenics
did not differ from the other patientsâ€”depres
sive, epileptic, neurotic and psychopathic.
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Ansink et al. (1963) examined the films of
forty-threechronic schizophrenicsusing the
same criteriaasdidHuber,and foundanomalies
in onlyten.They suggestthathisresultsstem
from technicalfactors,such as injectingtoo
much air and thus inflating the ventricles.
Huber did, in fact, consider this possibility, but
it seems unlikely as he only used 30â€”40ml. of
air in most of his cases.

THE ENCEPHALOGRAM AFTER E.C.T.

It has been considered unlikely that E.C.T.
can cause cerebral atrophy. The subject is
reviewed in the handbook by Bellak (Bellak,
ig@8). In addition a number of histopathological
studies have been published which fail to support
the idea: Rowland and Mettler (@g@); Peyton
et al. (1949); and Corsellis and Meyer@
Many of the papers describing cerebral atrophy
in schizophrenics were, of course, written before
the introduction of E.C.T.

Ethical considerations

2. they should be not more than 45 years old,

to minimize the age effects.
3. they should have no clinical evidence of

brain damage; and have had no leucotomy.
By any normal standards these patients were

severely affected, although the most severe
cases had to be excluded on ethical grounds, but

attempts were made to distinguish varying
gradesofseverity.They wereratedon two scales
devised by Wing (i g6o and 1961), in one of
which the Sister or Charge Nurse rates patients
on behaviour on the ward which indicates
â€œ¿�sociallyembarrassingâ€• and â€œ¿�sociallywith
drawnâ€• behaviour; in the other the psychiatrist
rates them on four symptoms: flatness and
incongruity of affect; poverty of speech;
incoherence of speech; and the expression of
coherent delusions. The diagnostic categories of
paranoid,hebephrenic,and catatonicwere
also used.

Selection of Controls

These were taken from the records of the
radiological department. They were the first
eighteenfound,from patientsunder theage of
45 years,which had beenreportedasâ€œ¿�normalâ€•
in the course of the routine work of the depart
ment. So far as was known these patients had
not been shown later to have any serious intra
cranial disease. The provisional diagnosis of
these patients for which they had had the
encephalograms included â€œ¿�epilepsyâ€•,â€œ¿�recent
transientgiddinessâ€•and â€œ¿�severemigraineâ€•.The
provisional diagnosis did not affect selection as a
control. They are approximately matched for
age with the patients (see Table III).

Radiological technique was the same as for
the experimental subjects.

Radiological Technique

After premedication and local anaethesia the lumbar

route was used. 10 ml. of C.S.F. and @oml. of air were the
approximate maxima exchanged, using a fractional
technique. Films were taken of the standard Lysholm
positions at a focus-film distance of 36 inches (go cm.).
Potter-Bucky and iris diaphragms were used.
Measurement and Assessment of the Films

Comparison of the results obtained by different workers
in this field has been hampered by the use of different
standard measurements and indices, as well as by varying
radiological techniques (Bruijn, 1959). The subjective
nature of the assessment of the films, apart from measure

THE PRESENT STUDY

Encephalography is considered safe in the absence of
raised intracranial pressure, but it remains a painful
procedure in many cases, even though the modern
fractional techniques are less distressing than the older
methods. It was thought to be justified to submit patients
to this if both they and their relatives knew that it was only
an investigation, and gave permission independently. The
patients were all referred by the consultant in charge as
being both indubitably schizophrenic and likely to
understand the proposal. Letters were then sent to the
next of kin seeking approval, and if this was forthcoming
the patient was interviewed. It was explained in simple
terms as e.g. â€œ¿�tryingto find out more about the cause of
your illnessâ€•; the lumbar puncture was described (many
patients knew what these were already), and they were
warned to expect headache and several days in bed. No
attempt was made to persuade unwilling relatives or
patients. Out of fifty-four relatives approached, forty-nine
gave consent; and of the forty-nine patients interviewed
eighteen agreed to the procedure.

Selection of Patients

The patients had to meet the following
criteria:
i. they should be considered to have chronic

schizophrenia in the opinion of both the
referring consultant and the author, and to
have spent at least two years in hospital.
(Illustrative cases are included in Table VIII.)
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ment, is another problem. Features such as rounding of
angles, or pooling of air over the cortex, are of great

importance in the skilled examination needed; but it is in
these that observer error and bias are most likely to appear.

It was therefore decided to have two independent
observers, and to use a blind technique. Only one subject
ive judgment was madeâ€”that of normality/abnormality
and three measurements. These were: the maximum
breadth of the third ventricle in the antero-posterior view;
and the breadth of the bodies of the lateral ventricles. They
were measured using a transparent rule on an illuminated
screen.

The films of patients and controls were mixed, and then
examined separately by two radiologists, A and B, who did
not know which films were which. After correlation of
these observers' readings, all the films were re-examined
by A. He was told which measurements were in dispute,
and his final reading was taken as the â€œ¿�agreedscoreâ€• for
the comparison of patients and controls.

It was apparent to the author, who watched both
radiologists, that in cases where the difference was more
than 2 mm. they were measuring from slightly different
parts of the ventricles, and that errors of less than 2 mm.
were inherent in the technique used.

RESULTS

These are in three main groups: the correla
tion of the observations of the two radiologists;
the comparison of patients and controls; and
differences between patients.

(i) OBSERVER CORRELATION

For this the total of 36 A.E.G. is used
(Table I).

(a) Third Ventricle Breadth

Mean breadth measured by Aâ€”6@47mm.
(S.D. 1.96). Mean breadth measured by Bâ€”
5â€¢97mm. (S.D. 1.76). The product moment
correlation coefficient=o@6. In 27 out of the
total 36 there was agreement withini mm., and
in 32:36 there was agreement within 2 mm.
The correlation coefficient therefore tends to
minimize the agreement reached in practical
terms.

(b) Lateral VentricleBreadth

To avoid â€œ¿�averagingoutâ€• any abnormality,
only the larger of the two ventricles is considered
here. Mean breadth measured by Aâ€”I8.74 mm.
(S.D. 2.8!). Mean breadth measured by Bâ€”
17 @32mm. (S.D. 3.0!). The product moment

correlation=o@74. In 23:36 there was agreement
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within mm., and in 29:36 agreement within
2 mm.

It is clear that inter-observer agreement in
these measurements is very good.

(c) Use of the Description â€œ¿�Abnormalâ€•

A. had reported previously on all these films;
thecontrolstwo tothreeyearspreviously,and
the patients over the preceding year. He had
described all the controls as â€œ¿�normalâ€•,and two
of the patients as â€œ¿�abnormalâ€•.In the re
assessment for this study he considered one of
the controls to be â€œ¿�abnormalâ€•,but did not
change his opinion on any of the patients. His
own observer reliability is therefore high.
(No measurements had been made at those
earlierexaminations.)
B. used the descriptionâ€œ¿�abnormalâ€•much

more often;in fact4:18 controlsand 7:18
patients.
The useofx2@withYates'correction,shows

thatthedifferencebetweenthetwo observersis
significantatthe5 per cent.level.(x2=4@346@
with one degreeof freedom.)The difference
found by B between the patients and controls
doesnot reachsignificance.

2. COMPARISON OF PATIENTS AND CONTROLs

For this the â€œ¿�agreedscoreâ€• is used, as
describedabove (TableI).

(a) Third Ventricle

Mean breadth for patientsâ€”6@8 mm. (S.D.
1.92). Mean breadth for controlsâ€”5 @9mm.

(S.D. 1.73). This difference is not significant.
(t= .37)

(b) Lateral Ventricle

Again only the larger of the two ventricles is
considered here.

Mean breadth for patientsâ€”I8@3 mm. (S.D.
Q.8) Mean breadth for controlsâ€”i 8 @6mm.
(S.D. 2.20). This difference is not significant.
(t=o.34.)

(c) Abnormalities as Described by Radiologist B

Of the four controls considered abnormal by
B, one showed cortical atrophy and three
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Tii.nIE 1(A)

Patients

Agreed Score

3rd V. R. L. 3rd V. R. L.

10 i6 15 9 i6 20
(normal)

6 * 20 6 * 21
(abnormal)

5 â€˜¿�7 â€˜¿�5 5 â€˜¿�7 â€˜¿�5
(normal)

5 i8 20 5 i8 â€˜¿�9

(abnormal)
7 * * 6 20 *

(abnormal)
6 15 i6 6 i@ 17

(normal)
6 15 15 6 ,@ i6

(normal)
6 19 19 9 19 20

(abnormal)
10 * * 10 * *

(abnormal)
8 20 21 7 20 21

(normal)
8 20 20 8 19 20

(normal)
4 14 13 5 14 13

(normal)
5 15 17 7 17 z8

(normal)
6 i6 13 6 20 20

(normal)
4 15 15 5 i6 i6

(normal)
7 i6 17 7 15 17

(normal)
5 â€˜¿�5 â€˜¿�5 5 15 15

(abnormal)
6 19 20 10 19 20

(abnormal)

3rdV. R. L.

9 i8 22
(normal)

6 * 2!
(normal)

5 * *
(normal)

5 i8 x8
(normal)

6 20 *
(normal)

6 * 17
(normal)

6 â€˜¿�5 â€˜¿�7
(normal)

10 20 20
(abnormal)

10 * *
(abnormal)

7 19 22
(normal)

7 i8 20
(normal)

5 â€˜¿�5 â€˜¿�3
(normal)

8 i8 22
(normal)

7 20 20
(normal)

6 i6 i6
(normal)

8 â€˜¿�4 â€˜¿�4
(normal)

5 â€˜¿�5 â€˜¿�5
(normal)

10 20 19
(normal)

H.C.

R.S.

G.H.

P.P.

E.K.

F.E.

D.C.

E.D.

J.M.

L.M.

A.W.

J.T.

G.M.

G.D.

E.T.

P.B.

B.D.

M.S.

Figures in italic represent the larger of the lateral ventricles, and were the figures used on the comparisons.

* Indicates that no satisfactory measurement could be made.

ventricular dilatation. Of the seven patients
three were thought to show ventricular dilation
and five cortical atrophy. One patient showed
both abnormalities. Some details are given in
Table II and it can be seen that no relationship
exists between the presence of the abnormalities

and the duration,severity,or clinicaltype of
illness.

3. DIFFERENCESWITHINTHE SERIESOF PATIENTS

(a) Repeat Encephalogram

One patient had had an encephalogram
performed three and a half years previously, at
the start of her illness. These earlier films were
obtained, but no differences could be demon
strated between the two sets.
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NameRadiologist A.Radiologist B.ControlsAgreedScore3rd

V.R. L.3rd V.R. L.3rd V.R. L.
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T@i@x1(B)
â€˜¿�39

I.....417 i6

(normal)i6
i6

(normal)i,i62.....6*
i8

(normal)3*
*

(normal)5*193.

4... .... ..!0 522

19

(normal)
17 17
(normal)10

7i8

20

(abnormal)
i6 i6
(normal)10

622 1719165.

6... .... ..7 6*

23

(normal)
i6 19

(normal)7
7*

22

(normal)
,@ i8

(normal)7
6* i623â€˜¿�87.....5II

15

(normal)710
14

(normal)610158.....4i6
17

(normal)412
15

(normal)4i6179.

10... .... ..10 426

23
(abnormal)
i8 21
(normal)7

422

24

(abnormal)
i6 i6
(normal)9

425 i822â€˜¿�8II.

!2... .... ..3 5i6

13
(normal)
i8 i8

(normal)4
5II

II
(normal)
i6 i8

(normal)3
5i6 1712i813.....5*

*

(normal)5*
*

(abnormal)5**14.....913
17

(normal)412
II

(normal)913z615.....5*
21

(normal)520
22

(normal)52022i6.....717
15

(normal)715
13

(normal)7i61417.....717
i8

(normal)619
19

(abnormal)7i819i8.....517
i8

(normal)4i8
i8

(normal)4i8z8

(b) Age of Patient and Duration of Illness
The relationship between these factors and

ventricular size is shown in Table IV. It is clear
that neither factor is of importance.

(c) Severity of Illness

Table V shows that using the two rating
scalesdevisedby Wing, which were described
above,thereisno increaseinsizeofventriclesin

the more disturbed
state rating in fact,
breadth is greater in the less severely affected,
atthei percent.levelofconfidence.

(d) Type of Schizophrenia

The mean thirdventricularbreadthin the
paranoid patientswas greaterthan in the
hebephrenics at the 5 per cent. level of con

patients. On the mental
the third ventricle mean
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NameAgeReasonMeasurementsType
of

SchizophreniaDurationMental
State

RatingS.E.RatingS.W.RatingR.S.27Lateral

ventricles sl.
enlarged (generalized)3rd

V. 6 mm.
Lat. V. 20 mm.Hebephrenia3

yrs.Sub
group2â€”7â€”4P.P.31Lateral

ventricles
enlarged: sl. bilat.
generalized cortical
atrophy3rd

V. 5mm.
Lat. V. i@mm.Hebephrenia14

yrs.i(b)oâ€”E.K.3'Sl.

R. cortical frontal
atrophy3rd

V. 6mm.
Lat. V.20mm.Unclassifiedyrs.1(b)â€”3â€”7E.D.45Cortical

atrophy, mod.
generalized3rd

V. 9mm.
Lat. V. 20 mm.Paranoid12

yrs.i (a)â€” I5â€”6J.M.Frontal

atrophy with
ventric. dilation.
Sulci normal3rd

V. w mm.
Lat. V. *Paranoid6

yrs.2â€”6â€”14B.D.32SI.

bilat. cortical frontal
atrophy3rd

V. 5 mm.
Lat.V. ismm.Catatonic6

yrs.5â€”2â€”IIM.S.30Patchy

post-frontal
cortical atrophyHebephrenic7

yrs.2â€”9â€”II

AgeMean
Third Mean Lateral

Number VentricleVentricle19â€”25

26â€”30
31â€”35
36â€”40

41â€”454

5@3mm. i@@8mm.
3 7.7 mm. I9@7mm.
7 6@7mm. ,8@omm.
3 7@3mm. 2o-3mm.
I 9@0 mm. 2O@0mm.Age

of Controls and Size ofVentriclesAgeMean

Third Mean Lateral
Number VentricleVentricle(17)â€”25

26â€”30

31â€”35
36â€”40

41â€”45mm.

20@0 mm.
3 3.7 mm. i6@6mm.
6 6@omm. I8@2mm.
2@ 16.5 mm.
3 7.O@ 19.0mm
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TABI.E II

PatientsConsideredAbnormalby RadiologistB.

Mean age of this group: 33 years. Mean duration of this group: 7@6years.
Mean age of whole series: 31 @2years. Mean duration of whole series: 7.8 years.
6 out of 7 of this group fall into the â€œ¿�lessseverely disturbedâ€• subgroup.
No relationship demonstrated between â€œ¿�abnormalâ€•encephalogram and age, duration, or severity.

TABLE III
Age of Patients and Size of Ventricles

fidence. (Respectively 8@2mm. and 6@4mm.
p= <0.05.) There were no other significant
differences (Table VII).

(e) E.G. T. and Insulin Coma Therapy

Almost all the patients had been in several
differenthospitals,and the totalamounts of
treatment they had had was not known
accurately.However, a group of seven was
formed who were known for certain to have had
at least thirty E.C.T. or insulin comas. Most
had had considerably more, as is shown in
TableVI.

The mean values of the ventricular measure
ments of this group were very slightly less than
those for the series as a whole. Third vent.
6@7mm.; and lat. vent. 17.3 mm.; compared
to6@8mm. and I8@3mm. fortheseries.
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I. Less SevereII.MoreSeverePatientAgeDuration3rd

Vent.Lat. Vent.PatientAgeDuration3rd Vent.Lat.Vent.E.D.

G.M.
H.C.45

30
376+

6-
6+9

mm.

7 mm
9mm.20

mm.
i8 mm.
20@@.J.T.

L.M.
E.T.23

40
236â€”

6+

6â€”5

mm.
7 mm.

mm.14mm.
2! mm.
i6mm.E.K.316â€”6

mm.20 mm.P.B.356+7 mm.17mm.J.M.

P.P.3,6â€” 6+10
mm.

5mm.19 mm.B.D. D.C.32 226â€” 6â€”5
mm.

6mm.15
mm.

i6mm.A.W.326+8
mm.20mm.G.H.196â€”5mm.17@@.G.D.366+6mm.2omm.R.S.276â€”6mm.21mm.M.S.306+iomm.20mm.F.E.346â€”6mm.17

mm.

S.E.S.W.NameScore3rd

Vent.Lat. Vent.NameScore3rd Vent.Lat.Vent.E.D.

G.M.
L.M.
E.T.
D.C.â€”15

â€”¿�i6
â€”¿�20
â€”¿�13
â€”¿�i89mm.

7mm.
7 mm.
5 mm.
6mm.20

mm.
i8mm.
21 mm.

@6mm.
i6mm.J.T.

J.M.
G.H.
A.W.
B.D.â€”14

â€”¿�14
â€”¿�16
â€”¿�II
â€”¿�II5mm.

10@@.
5 mm.
8 mm.
5mm.14mm.

17 mm.
20 mm.

15@.Mean6

â€˜¿�8mm.18 @2mm.Mean 6 â€˜¿�6mm.16.5 mm.
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TABLE IV

Severity Ratings on the Wing Scale (Mental State) â€”¿�I. less severe
subgroups i(a), i(b) and 2

â€”¿� II. more severe

subgroupsx(c), 3, 4 and 5
DurationGroupingâ€”¿�6â€”= 2â€”6years

â€”¿� 6+ = more than 6years

Mean age: 32@2years. Mean age: 29@2years.
Mean 3rd vent, breadth: 7'2 mm. Mean 3rd vent, breadth: 5@8 mm.
Mean lat. vent, breadth: i g.@ mm. Mean lat. vent, breadth: i 6'5 mm.

= no measurement possible)

It is obvious that, using this scale of severity, there is no increase in size of the ventricles in the more severely ill patients,
and that in fact the mean values for Group I are greater than for Group II. The difference in the means for the third
ventricles (but not the lateral ventricles) is significant at the i per cent. level of confidence (t=3.o6 p= <o'oi).

TABu@V
Rating on the SociallyEmbarrassingBehaviour(S.E.) and Social Withdrawal (S. W.) Scales

Those five patients who show the most extreme scores on the two scales have been selected.

* Measurement impossible.

The means of the whole series of patients are 6'8 mm. (S.D. p73) for the 3rd ventricle and 18'3 mm. (S.D. 2.20) for
the lateral ventricle. It is apparent that these scores do not deviate significantly from each other or from the whole series.
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NameThird VentricleLateralVentricleH.C.9mm.20

mm.F.E.6mm.17mm.L.M.7

mm.21mm.E.D.9
mm.20mm.J.M.10

mm.*Mean

8 â€˜¿�2mm.Mean 19'5 mm.

NameE.C.T. InsulinThird VentricleLateralVentricleE.D.

G.M.
J.T.
P.P.
B.D.
M.S.
D.C.30

34
35
4

45
7
I113

30
38
77
30
35
559mm.

7mm.
5mm.
5mm.
5mm.

10@@.
6 mm.2omnm.

18mm.
14mm.
19 mm.
15 mm.
20 mm.
i6mm.Means6'7

mm.17.3mm.Mcan

for series6'8 mm.
(S.D.i 73)18.3

mm.
(S.D.2@2o) NameThird VentricleLateralVentricleR.S.6

mm.21mm.G.H.

P.P.
P.B.
M.S.5

mm.
5mm.
7mm.

10 mm.21

mm.
19@@.
17@@.
20mm.G.M.

G.D.7mm. 6mm.i8mm.2omm.E.T.

A.W.mm. 8 mm.i6
mm.

20mm.J.T.

D.C.5mm. 6mm.14
mm.

i6mm.Mean

6'4mm.Mean i8'o mm.
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TABLE VI

E.C. T., Insulin Coma Therapy, and the Encephalogram

TABLE VII

Type of Schizophrenia and Ventricular Age

â€œ¿�HeavilyTreated Patientsâ€•
The following list is of patients who are known to
have had at least the stated number of treatments.

Paranoid

*Mensurement impossible
Mean for series 68 mm. 18'3 mm.

(S.D.I'73) (S.D. 2.20)

Hebephrenic

There is no indication from these admittedly imperfect
data that somatic treatments are associated with ventri.
cular dilation.

DIsCussIoN

Unfortunately a review of the literature on
the subject of air encephalography and cerebral
atrophy in chronic schizophrenia does not lead
to any firm conclusions about its value. Most of

theearlierwork publishedhas had such obvious
drawbacks that it cannot carry much weight,
and the more careful studies of Huber (1959)
on the one hand, and Peltonen (i963) and
Ansink et al. on the other, are contradictory.

The present study was planned in the hope
that some aspects could be clarified; and in the
sections dealing with agreement and disagree
ment between observers a certain amount has
been achieved. The agreement between the two
radiologists is high when they are measuring,
but fallswhen theyare asked tomake subjective
assessmentsof abnormality.It isclearthat the
results obtained by Bâ€”seven out of eighteen
showing cerebral atrophyâ€”are in keeping with
many of the earlierpapers published.It isnot
possibleto say which of theseobserversismore
nearly right, and the lack of a good control
series is likely to remain a stumbling block for all
such studies. The controls used here were

The difference between the third ventricle measure
ments for the paranoid and hebephrenic groups is
significant at the 5 per cent. level of confidence.
(t=2'15 p@=0'05).

derived from patients submitted to encephalo
graphy fordiagnosticreasons,and itispossible
that they would have larger ventricles than
would a randomly selectedseries.The converse,
however, could be true: that the radiologist in
his search for abnormalities might have inter
preted large ventricles as evidence of disease,
and thus caused our controls to have smaller
ventriclesthan normals.The former seems more
likely, but cannot be established.

In a large series worthwhile comparisons can
be made within it, comparing groups of different
severity for example. With only eighteen
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TABLE VIII

SampleCaseProtocols

D.C. act. 22. Duration 5 years.
Increasing withdrawal act. 14, auditory hallucinations
and ideas of persecution followed. Complains of
interference with her thoughts, and of inability to
think clearly. Has changed little over the last few
years, except for a lessening in the frequency of
screaming bouts, and increased incongruity of affect.
Diagnosis: Hebephrenic schizophrenia.

Ratingsâ€”Medical, Subgroup 3
Nursing .. SE( â€”¿�i8)

SW(â€”io)
6mm.

i6 mm.
normal

reliable. Only one statistically significant finding
is made: that paranoid patients have broader
third ventricles than do hebephrenics. The series
is small, and the finding unlikely, it can probably
he safely dismissed. With regard to the severity
of the illnessitshould be said that all these
patients were markedly affected by any criteria,

and previously published work would have led
one to expect quite severe abnormalities. This

study provides no support for the existence of
cerebral atrophy in schizophrenic patients.

The most effective method of further research
in this field would probably be for those workers
already in possession of large numbers of well
documented cases to reassess both the encephalo

grams and the clinical state of the patients,
using independent observers and a blind

technique.As faraspossibletheyshould relyon
simple and objective measurements, keeping
subjective judgments to a minimum. Further
developments in echo-encephalography may

enable large numbers of normal controlsand
patients to be simply and painlessly examined.

SUMMARY

The literatureon the encephalographic
demonstration of cerebralatrophy in chronic
schizophrenicpatientsisbrieflyreviewed.The
absence of adequate controlseriesisdiscussed.

Eighteen patientsand eighteencontrolswere
examined by lumbar airencephalography.The
controls were films previously described as
â€œ¿�normalâ€• following diagnostic L.A.E.G. for

various reasons. Two observers examined the
films independently using a blind technique.

When measuring, theircorrelationwas good;
but theydifferedsignificantlyin theirsubjective
assessments of abnormality. No significant
differenceswere found between patientsand
controls.No relationshipwas found within the
patient serieswhich linked the size of the
ventriclesand such factorsas:age,durationof
the illness,severityof illness,or amount of
somatic treatment. Paranoid patients were

found to have broader third ventricles than had
hebephrenics, but this is dismissed as being
probably accidental.

Some suggestionsfor further research are
made.

Third ventricle
Lateral ventricle (larger)
Radiologists A. and B.

E.D. act.@ Duration 12 years.
Onset with â€œ¿�queermouth movementsâ€•, incoherent
speech, passivity feelings, and delusions of persecu
tion. Very hostile to her parents, and at times violent.
Frequent bouts of terror associated with auditory
hallucinations in the earlier years. At present com
paratively well in hospital, but relapses on going
home. Diagnosis: Paranoid schizophrenia.

Ratingsâ€”Medical, Subgroup i (a)
Nursing .. SE(â€”i5)

SW(â€”6)
Third ventricle .. 9 mm.
Lateral ventricle .. 20 mm.
Radiologists A. and B. abnormal
Cortical atrophy, moderate, all areas.

J.M. act. 35. Duration 6 years.
Gradually increasing suspiciousness and withdrawal
at onset. Delusions of persecution with a strong
homosexual flavour and auditory hallucinations
developed later. Marked feelings of passivity, ideas of
reference and some incongruity of affect. Diagnosis:
Paranoid schizophrenia.

Ratingsâ€”Medical,Subgroup 2
Nursing .. SE( â€”¿�6)

SW(â€”i4)
Third ventricle .. 10 mm.
Lateral ventricle no measurement
Radiologists A. and B. abnormal
Frontal atrophy with ventricular dilation.
Sulci normal.

patients this is less valuable, particularly as so

many of the variables cannot be accurately
assessed. Using the factors which are well

establishedâ€”ageof patient and duration of
illnessâ€”wefind that they are not associated
with encephalographic changes. The others
severity of illness, type of schizophrenia, and
amount of physical treatmentâ€”are much less
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