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ABSTRACT

Several previous studies have shown that intracranisi
tiivors -‘have u Bigh fucldence of mesitel symplems.

A study was carried out to show how mental disorders
could be screened for and measured in a way that would
suggest a hypothesis of the biology of mental disorders and
mental functions,

The results lead us to hypothesise the role of the limbic
system as i niiclens or a common patiiway, that fs function-
ing undex: the eontrel of exdermal stimuli and the meocortex,
on a background of arousal maintained by the ascending
reticolar system, which is also controlled by a descending
reticolar system from the neocortex and the limbic system.

 These thieg umits of the system are functioning in a
cybernetic system of loops. '

It has long been known that intracranial tumors have a high inci-
dence’ of rhental’ symptoms consisting “of ' personality changes, emotional
disturbances and intellectual defects (Malamud, 1967). The largest series
of cases was reported by Keschner et al. (1938) who found an incidence
of mental symptoms in 94% of cases with tumors of the temporal lobes,
in 909% of cases with tumors of the frontal lobes, and in '47% of cases
with infratentorial tumors. -

Many observations concerning special regional effects can be offset
by negative findings as the majority of tumors are progressive and present
changing mental pictures during their evaluation. Moreover there are
complicating variables such as raised intracranial pressure, cerebral in-
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volvement at a distance from the tumor due to distortion of the brain,
displacements of parts through boney and dural openings or obstruction
of free arterial supply and venous drainage (Lishman, 1978). However
special associations between site of tumor and certain aspects of psychia-
tric disturbances have frequently emerged. Focal cognitive defects with
parietal tumors and focal amnesic syndromes with tumors of the dience-
phalon have emerged.

Matesial and Method :

The subjects of the study were 18 inpatients proved to have an in-
tracranial tumor and admitted to the meuro-peychiatric department, Ain-
Shams University hospital.

Subjects were examined and fully investigated to localize the site
of the tumor and to measure any mental disturbance. Subjects were 10
males and 8 females with age ranging from 19 to 60 years (Mean 34.7,
S.D. 25.3).

The control group was matched with the patients group for sex and
age and taken from other hospital wards. The main bulk were cases of
paraplegia due to local spinal causes, and of hepato-splenomegaly of mild
nature and without cerebral symptomatology.

1. Full neurologic examination according to a systematic schema.

2. EEG, Angiogram and CAT when necessary as diagnostic mea-
sures to localize the brain tumor and to detect any possibility of
increased intracranial tension.
3. Full psychiatric examination according to a specially designed
schema for mental state examination in organic group of patients.

4. Present State Examination (PSE) Cairo Version of Nottingham
Screening version of the original P.S.E. prepared by Okasha and
Ashour (1980).



RESULTS
The results will be presentsd under two headings (1) a descriptive
casc — cotnrol study and (2) inter group insights. Under the first
heading the descriptive data of the cases along with the comtrol group-
Under the other heading are included comparative data between different

groups among the sabjects in search for meaningful etiologieal relation-
ships. :

Descriptive case-control study

Number : subjects 18 and controls 18.
Sex  : 10 males and 8 females for both groups. ‘
Age : Subjects from 19 to 60 (mean 34.7 S.D. 25.3)
Controls from 19 to 60 (mean 355-S.D. 12.8) - -~ -

Final diagnosis (Localisation)

— One parasellar meningioma.

— One right sphenoid wing meningioma

— Five left parietal gliomas

— Three fronto-parietal meningiomas (two right and one left)
— Two right olfactory groove meningiomas

— One falx meningioma

— One pituitary adenoma

— One pituitary adenoma

— One left acoustic neuroma

— One right temporal lobe tumor.



Relevant Newrological
n [» x ﬁ i .
: Patients with
Variont : variant
No. %
1. Papilloedema 15 ; 833
2. Incontinence 3 16.7
10 55.6

3. Hydrocephalus

i
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TABLE NI

Mental ‘Statas
Subjects Controls
Function No. Ne. y No. No.
tested affected % tested affected %
Consciousness 18 28 278 18 0 0
Vigilance 18 7 389 18 2 11.1
Frontal lobe t. 17 5 294 18- 0
Language 18 2 11.1 18 0
Remote memory 18 0 0 18 0 0
New learning 18 14 778 18 8 444
Construction 18 9 50 18 0 0
Proverb interpre-
tation 18 6 333 18 VO 0 |
Calculation 18 13 722 18 12 66.7
Insight 18 4 222 18 0 0
Related Cortical
functions 18 2 11.1 18 0 0
Mood 18 13 722 18 10 555
Thought disorder 18 1 55 18 0 0
Behavioral disorder 3 16.7 18 0 0
Social deterio-
oration 18 3 16.7 18 0
Hallucinations 18 1 55 18 (\]
No. ‘No.
tested Mean S.D. tested Mean S.D.
New learning £ 18 3.28 0.69 18 128 0.4
Calculation £ 18 1.9 1.07 18 -1 0.67

£ these scores are our suggestion for scoring
these 2 subtests.



Subjects as contrasted to controls showed significant discrimination as
regards : mew learning ability, .calculation, intellectual deterioration,
consciousness, vigilance, frontal lobe tests, construction, proverb inter-
pretation, insight, behavioural disorders snd social deterioration.

TABLE IO

Wechsler Belvue test

Subjects Controls
Function No. No.
tested Mean S.D. tested Mean S.D.
Digit forward 15* 493 1.23 18 5 0.78
Digit »backward 15 3.73 1.39 18 3 1.75
Comprehension 15 7.26 3.27 18 7 438
Similarities 15 673 2.7 18 6.67 298
Constructien 12£ 49 35 18 533 2.18
Neo No. No. No.

m:;mmd%mum%

Intellectual
deterioration 12 3 25 18 0 o

*3 mbiectedwenoltuted.dmtotwanpmvinusmﬁn&
— 3 other patieats were untestable due to their disability.

Subjects obtained a score of (mean 78.92 SD. 7.73), while controls ob-
tained (mean 75.92 SD. 1937). 25% of subjects showed intellectual de-
yerioration; and none of the controls (p<0:05). o

Present state examination' . Figure 1 shows the general profile of PSy-
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chiatric symptoms in the subjects and controls. The subjects obtained
a total score of symptoms (mean 18.5 S.D. 8.47), while the comtrols
obtained score of (mean 11 S.D. 9.19) (p< 0.001).

Inter-group study

This study was carried on three parameters (imtracranial hyperten-
sion, dominance and the site of the tumor). '

In each parameter the subjects were divided into two groups as
follows : '

— Subjects with increased intracranial tension and subjects without.

— Subjects with major hemispheric tumors and subjects with minor
hemispheric tumors.

— Subjects with tumors present mainly about the brain lateral sur-
faces (convexity group) and subjects with tumors mainly occupy-
ing the prefrontal lobe, the basal frontal surface and the limbic
system on the medial side of the brain including other dience-
phalic related areas (non-convexity group).

DISCUSSION

Subjects as contrasted to controls showed a higher degree of psy-
chiatric symptomatology on the PSE.

The following procedures proved to be useful as diagnostic aids for
brain tumors : descripancy between verbal and performance LQ. in
W/B., tests for vigilance, new learning, calculation, frontal lobe tests, for
concentration ability. These tests of course may be suggestive of brain
lesion, and again each test was shown to be more vulnerable to other
factors than the mere presence of the brain tumor ie. depending on the
site and the presence of intracranial hypertension.
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Téble (4) shows the overall results.

TABLE 1V
Results according 1o mcvéded intracranial tension
Subject with ... - Suliest withonk,
increased ICT increased ICT Controls
Fanction No. No. No.
» tested  Memr  SB. -~ fested- Meam S, fested  Mesm 5B
Digit forwards 13® 4.8 1.18 2% 6 1 18 5 o078
Digit backwards 13 27 1.32 2 4.5 0.5 18 3 1.75
Comiprehension 13 7 3.44 2 10.5 1.5 18 7 438
Similariﬁes 13 6.5 2.53 2 8.5 3.5 18 6.67 2.98
Block design 106 44 3.47 2 7.5 25 18 A% 218
New learning 15 24 1.58 3 33 0.5 © 18 1.25 0.4
Calcutation 1s 1.6 1.25 3 0.66 0.5 18 npe 0.67
No. No.$ B No. MNo. & No. No. ;-
tested affected Y% tested affected % tested affeqtnd %
Consciousness 15 5 333 3 0 0 18 o 0
Vigilanee 15 10 ... 666 3 1 333 .18 2 11.1
Frontal lobe test 15 5 333 3 1 KEN 7 18 0 0
Languége 15 t 66 3 t 333 18 0 )
New learning 15 1t 733 3 3 100 18 8 444
Construction 15 9 60 3 0 0 18 1] 1}
Proverb interpre-
tatfon 15 L4 333 3 1 333 18 o 0
Calculation 15 1?2 80 3 z 66.6 <18 12 66.7
Insighit 15 4 26.6 3 o ) 18 ® 0
Related Cortical i '
function 15 2 133 3 1 333 18 @ 0
Mood 15 11 73.3 3 3 100 18 10 - 55.5
Thought disorders 15 13.3 3 0 0 18 0 0
Behavioral
disorders 15 3 20 3 0 0 - 18 0 0
Social deteri- '
ortation 15 3 20 3 0 ) 18 14 1
Hall}xcinationsh 15 1 6.6 3 0 ’ 0 18 0 3

¢ 2 subjects were dropped.
** 1 subject was dropped.

# 3 other subjects were-untestzble.
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Table (5) shows the overall results of subjects with major hemispheric
tumors Vs. subjects with minor hemispheric tumors as contrasted to the

control.
TABLE V
Resulls according to Dominance
® ® as)
‘Function No. No. No.
‘tested Mean S.D. tested Mean S.D. tested Mean S.D.
Digit forwards 4 4.26 1.16 7 4 0.4 18 5 0.78
Digit backwards 4 275 0.4 7 2.3 1.5 18 3 1.75
Comprehension 4 6 3.9 7 6.4 2.7 18 7 4.38
Similarities 4 6 1.7 7.5 13 18 667 298
Block design 2 4.5 1.6 5 27 2 18 5.33 2.18
New learning 6 15 1.6 8 34 0.7 18 1.25 04
Calculation 6 1.5 1.28 $ 14 099 18 1 0.67
No. Ne No. Neo. No. No.
tésted affected % tested aflected %  tested affected %
Consciousness 6 2 333 8 2 25 18 0 0
Vigilance 6 4 66.6 8 4 50 18 2 11.1
Frontal lobe test 5 0 0 8 - A 50 18 0 0
Language 6 2 333 8 0 0 18 0 .0
New learning 6 3 50 8 7 87.5 18 8 444
Construction 5 2 333 8 5 62.5 18 -0 0
Proverb interpre- o
tation 5 2 333 8 3 37.5 18 0 0
Calculation 6 5 83.3 8 6 75 18 12 66.7
Insight 6 0 0 8 4 50 18 0 o
Cottical functions 5 2 333 8 0 0 18 0o .:.0
Mood 6 3 50 8 8 100 18 10 55.5
Thought disorders 6 0 0 8 2 25 18 0 . 0.
Behavioral - =
disorders 6 0 0 8 3 375 18 0 0
Social -deteri- ~
oriation 6 0 0 8 3 37.5 18 0 ®
Hallucinations 6 0 0 i 0

8 1 e 125 18 - .0
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Pabie’ ¢6) Shows- the -overall . results of wby:cts with convexity tamors and
s'dfﬁccts vmh non-convemty hemssphem tumdrs as contrasted te confrols.

orrpedy ,

TABLE VI

" "Result§ according to the 'gite of the tumsor -

_Non convexity ~ Convexity hemi- Control
_ hemispheric (6) spheric (9) s
Funetion' No. 8 No. No.
tested Mean S.D. tested Mean S.D. tested Mean S.D.
Digit forwards 5 48 1 7 4 1 18 5 0.78
Digit Bickwards ~ "5 " ¥ 17 -7 24 b - 18 3 175
Comprghension. . .- 5. 68 - 1.8 1. 63 ..38 18 .7 438
Similarities 5 5.6 33 7 5.6 07 18 6.67 2.98
Block design 5 4.5 3370 47 38 2 I8 833 2.18
New learning 6 3.6 0.5 9 1.9 1.4 18 1.25 0.4
Calculation , 6 15 1 9 12 1 18 1 0.67
. Ne. 1\}0 ‘ . Neo. . No. No. Neo.

s ~ tested la.ﬂ'gct“edr % tested _gﬂpcted » %  tested aﬂec'ted Y%
Consciousness 6 2 333 9 2 222 18 0 0
Vigilance .. 6 4 66.6 9 4 444 18 2 11.1
Frontal’ !obe “test 6 4 666 9 0 0 18 0 0
Langusge: 6 0 ) 9 2 222, 18 0 0
New kammg 6. 6 100 9 6 66.6 18 8 444
Construction 6 4 66.6 9 3 333 18 0 0
Provef: interpee- : ' '

tatumqu ‘ 6 4 83.3 9 2 222 18 0 0
Calcuiatxon 6 5 66.6 9 7 711 18 12 66.7
Insight "’ 6 4 66.6 9 0 0 18 0 0
Cortical.functions 6 .0 0 9 2 223 18 0 0
Mood 6 6 100 9 6 666 18 10 55.5
Thought’ disorders 6 2 333 9 S0 - 0 18 ('] 0
Behavioral: - < C

dlsorq_qrg. i 6. 3. 5 9 0 0 18 L 0
Social deferi- ’ '

oration”~ 6 3 50 9 0 ] 18 0 0
Hallucipations. .. . 6 . 1 16.7 9 0 0 18 0 0

P
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We failed to find W/B subtests useful in diagnosing brain tumor,
this may be due to either the small number of subjects, or the obvious low
1.Q.Wechskr scale is mid 10 have the capacity to test differsnt kinds of
inteliectusl functions, but, it is also said that the subjects assess neither
pure nor readily defined functions, nor do they facilitate the systemic
examination of different functions (Lezak, 1976).

As regards the increased intracranial tension we fownd that on con-
trasting subjects with increased intracranial tension to controls, discrimi-
nation of high sig:ﬁﬁcanccwasspparcntontesti-ngfermieums&vi—
gilance, new learning, calculation, construction, proverb interpretation,
insight and intellectual deterioration. This is in agreement with Lishseea
(1978).

Others, however, debate the role of the increased intracranial pres-
sure (Bush, 1940). This contraversy may be due to the rather global and
non-specific way of regarding this factor. .

As regards the localization we found that in subjects with non-
convexity tumors when contrasted to subjects with comvexity tumors,
discrimination was highly significant on testing for new learning ability.

As regards the role of dominance, discriminations were significant
when patients with minor hemispheric lesfons were contrasted to paticsts
with major hemispheric lesions on testing for; visuospatial perception and
construction. Hubbard (1975) obtained the same results. Discriminstions
also suggest a more important role of the psychiatric symptoms including
mood distarbances, thought disorders, social deterioration and hallucina-
tions. However, analyzing the present mraterial using New Custie Uni-
versity Computer revealed correlation between major hemispheric lesions,
particularly temporal lobe with primary delusions and catatonic symptonss
(Davison and Bagley. 1969). Many workers believe that major hemi-
spheric lesions cause a schizophrenic-like picture, while minor hemi-
spheric lesions cause a depressive-like picture. however many other
workers debate this (Hunter, 1968 and Avery, 1971),
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Many workers investiguted the mental disorders in corrolation with
anmatomic. locatization with overlaping and non-apecific resuits. For exam-
ple, Lishman (1978) stated that slowing and aspontaneiy seen with
fronttal 1Gbe tumors Nave also boen frequently reported with temporal
lobe tumors.

Bleuler (1951) stated that the psychopathological picture in his survey
of 600 patients with brain tumors was in fact very uniform. Because of
this our view was to try to correlate mental function with a physiolegic
structure, and we found that the theoretical base hetd by Luria (1973)
and others of regerding lesions affecting the brain surfaces in one haund,
and those affecting the prefrontal lobe, the limbsc system and reticular
formation on the other hand, is the best way to understand the mental
functions. as well as their clinical jmplication. Qur results favoured such
suggestion.

Our study emphasizes the correlation between the gross brain lesions
and the production of mental symptoms, and suggests the possible role
of increased intracranial pressure in affecting arousal, the rote of minor
hemiapheric lesions in e production of defective visuospatial perception
and construction. Also the work suggests some association between minor
hemispheric lesions and some psychiatric symptoms. Lastly it suggests
the importance of integrity of the limbic system and the frontal lobes in

mental functions.
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ABSTRAIT

Les trowbles mentaux associés avec les

Des études diverses précédentes ont signalé que les tumeurs, du
cerveau prodmstut avec une grande fréquence des symptémes mentaux.
Daps Iétude présente dix-huit malades, chez qui on a prouvé l’emste.nce‘
des tumeurs du cerv;au ont été examxgés des investigations complétes'
ont été faites pour localizer lemplacement "des tumeurs et pour mesurer
n’importe quel trouble mental.

‘ Les resultats de cette etude font valo:r la corrélation entre les iésions du

cervéau th ﬁroductlon de’ symptbmes mentaux. On suggdre que, a) 1€
role possible de Paugmentation de la pression intracranienne influencant
J’état de -censcience, b) le role de lesions hémispheriques mineurs dans
la production d’une perception spatio-visuelle déficience et c) une certaine
association entre les Iésions hémisphériques et quelques - symptomes.
psychiatriques.

L’étude présente pourrait aussi suggérer l'importance de Dintégrité
du systtme limbique et des lobes frontaux.
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