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ABSTRACT

Obsessive- compulsive disorder has recently been found to be associated
with various biochemical markers; this has revived interest in its biological
basis. Most of the work to date has emphasized on the role of neurotran-
smitters involved and neurophysiological arousal.

In this presentation, evidence from electrophysiological study: Topo-
graphic EEG mapping, has focussed on a possible left hemispheric dysfunc-
tion associated with this disorder. Thirty patients diagnosed as primary ob-
sessional disorder according to DSM - III R, were examined by a
topographic EEG. Their age ranged between 16 - 45 years, with a mean of
32. 1 years; 19 were males and 11 females. 50 % of our patients (15 cases)
showed evidence of left hemispheric dysfunction where two had hyperactive
foci in the temporal region. 20 % (6cases) showed evidence of right hemi-
spheric involvement;: 4had a right hemispheric dysfunction and two had right
hemispheric hyperarousal. 10% (3cases) had normal records; 13.3% (4cases)
siowed generalized cerebral dysfunction and 6.7% (2 cases) had borderline

ra2cords.

Our results indicate a more significant association between the left

hemisphere and the obsessional symptomatology.

INTRODUCTION

Obsessive compulsive disorder is a
syndrome characierized by recurrent, in-
trusive thoughts (obsessions), usually
accompanied by repetitive purposeful
bzhaviour (compulsion) such as ritualis-
tic washing or checking.

OCD patients generally recognize
their symptoms as senseless and ego-
dystonic, and in most cases, struggle
against performing their compulsive rit-
uals.

Modern ideas about OCD emerged in
the 19th century. Charcot and Margan
coined the term "onomatomania” for pa-
ticnts who were disabled by "imperative
ideas”, and in 1890 Culere noted a link

between epilepsy and Charcot& Mag-
nan's onomatomania (Tuke, 1894).

Although Freud (1894) attributed the
origin of obsessive states and neurosis
to repressed memories of sexual guilt,
other writers continued to regard them as
organic in origin. Tuke (1894) consid-
ered that they were the result of abnor-
mal cortical {unctions, a view supported
by other authors (Wrxberg, 1938;
Schilder, 1938; Beech & Perigault,
1974; Villa & Beech, 1977; Okasha,
1988).

Obsessional disorders have received
considerable attention from psycholo-
gists over the last 10-15 years, al-
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though most of the effort has been di-
rected towards techniques, whil attempts
1o understand the mechanisms of the dis-
order have been less evident (Beech &
Vaughan, 1979).

Current behavioural theories centre on
the notion that an obsession is a learned
behaviour which becomes established
through its anxiety relieving properties.
However, this simple explanation fails
to deal with many puzzling features of
the disorder, such as why the perfor-
mance of rituals often increases rather
than decreases anxiety, or how altered
mood, rather than environmental experi-
ence, serves to activate pathological be-
haviour. An alternative approach 1o ex-
plaining the phenomena of obsessional
disorder has involved the search for signs
of physical abnormalities. A number of
workers have suggested the possibility
of neurological basis for OCD (Schilder,

1938; Bear & Fedio, 1977).

Recently, OCD has been found to be
associated with various biochemical
markers; this has revived interest in its
biological basis. The evidence for a bio-
logical substrate for OCD has been grad-
ually mounting (Turner ef al. , 1985).
However, the implications have been
morce for the neurotransmitter involved-
scrotonin- than for the sitc of dysfunc-
tion (Yaryura-Tobia & Bhavagan, 1977).
Luria (1966) belicved in the localization
of functions of specific areas of the
brain, in contrast with the generalists
who believed that the whole cortex is
implicated in all such phenomena. The
evidence for localization of dysfunction
in OCD has recently gained support
from cerebral glucose metabolism stud-
ics (Baxter er al. , 1977), CT scans
(Behar et al. , 1984), electrophysiologi-
cal considerations (khanna et al. , 1987)
and psychosurgical evidence
(O'Callaghan er al. , 1982; Bridges et
al., 1973; Hassler, 1980).

In order to substantiate the hypothesis
of a possible cortical dysfunction, we
studied thirty patients (19malcs, 11 fe-
males) diagnosed as primary obsessional

disorder according to DSM-III R.

They fall into two major symptoms:
rituals and ruminations and all have ex-
perienced symptoms for at least one
year. Their age ranged between 16-45
years, with a mean age of 32.1 years.
Those with suspected organic lesions or
secondary psychiatric disorders were ex-
cluded. All the patients were subjected
to a semi-structured psychiatric interview
(Ain Shams psychiatric sheet), neuro-
logical and physical examinations, top-
ographic EEG mapping using 16 chan-
nels Dantec-Sicgen Machine, where 16
scalp clectrodes were applied according to
the International 10-20 system with ear-
lobes rcference and FPz ground, to col-
lect 16 channels EEG data. All the EEG
channels were recorded with a common
average reference.

Three to five minutes of EEG data
were collected for each of the eyes
closed, eyes open and photic stimula-
tion.

The segments without artifacts were
selectively recorded for mapping.

With EEG data, Fast Fourier Trans-
formation performs spectral analysis to
produce topographic mapping in the
from of colour maps that show the dis-
tribution of brain electrical activity with-
in selected frequency band.

We found that 90% of the cases (27
cases) showed TEEG abnormalities and
10% (3 cases) had normal records.

70% of our patients (21 cases) showed
evidence of hemispheric lateralization,
where 15 cases (50%) showed left hemi-
spheric dysfunction predominantly poste-
rior quadrant, where two had temporal
hyperactive foci. Six cases (20%)
showed evidence of right hemispheric in-
volvement where two had right hemi-
spheric hyperarousal and 4 showed hemi-
spheric dysfunction.

No hyperactive foci were detected in
the right hcmisphere.

Four cases (13.3%) had generalized ce-
rebral dysfunction and two cases (6.7%)
showed borderline records (Table 1).
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TABLE 1

RTHEM. LTI{i.Ml GENER. BORDER. NORMAL
Changes
No % ' % No % No
Cysfunction 2 2
Hyperarousal
Focal Changes 2 Zero
Dysfunction 2 11
Hyperactive Foci 2
TOTAL 6 20% 15 50% 4 133% 2 6.7%
30 cases Age range=16-45 ys Mean=32.1 ys

Sex: 19 males 11 females

TOTAL NUMBER = 30cases %

Normal 3 10 %
Borderline 2 6.7 %
Generalized 4 133 %
Right hemisphere 6 20 %

Left hemisphere 15 50 %
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DISCUSSION

In this study we found that 50% (15
cases) of our patients showed left hemi-
spheric changes. 11 out of 15, had focal
hemispheric dysfunction: four in the
temporal region and 7 in the posterior
quadrant.

Bingley & Persson (1978) found in-
creased fronto-temporal theta activity in
5 of 35 subjects with OCD. Jenike &
Brotman (1984) found disturbances pre-
dominantly in the temporal and fronto-
temporal regions.

Zohar et al. (1988) found increased
total cerebral blood flow markedly during
imaginal flooding, but decreased even
below relaxation levels in vivo exposure.
These changes were found mostly in the
left temporal region.

The greatest decreases during in vivo
exposure was in the left parieto-occipital
region.

They explained their finding on the
basis that in vivo exposure, cerebral
blood flow may represent a hypofunction
of some parts of the brain, predominant-
ly in the posterior left hemisphere.

None of our patients showed specific
frontal lobe dysfunction as found in the
work of Flor-Henry ef al. (1979) who
described left frontal lobe dysfunction in
11 subjects with OCD showing EEG ab-
normalities and neuropsychological test
impairement.

Minski (1933) reported a case of OCD
in a patient with left frontal lobe tu-
mour.

Baxter et al. (1987) studied 14 sub-
jects with OCD by PET and found an in-
crease in left orbital gyrus and bilaterally
in caudate.

Paunovic (1984) reported a patient
who developed OCD after anterior domi-
nant cercbral infarction.

Brikner (1940) reported compulsive
repetition of the alphabet on stimulation
of area 6 in patient with OCD.

O'Callaghan et al. (1982) found that
lesions of the cingulate gyrus and lower

medial quadrant of the frontal lobe have
been found useful in OCD.

Latinen & Vikki (1973) have found
that anterior septal ventral stereotactic
cingulotomies below and in front of the
knee of the corpus callosum were cffec-
tive for tension but totally ineffective in
OCD.

Changes in some of the early latency
evoked potential (Shagass et al. , 1984)
have been interpreted differently to im-
plicate left hemisphere responsiveness,
left frontal dysfunction and increased ce-
rebral arousal.

However, such abnormalities in the
EEG and similar neuropsychological
tests were not found by Insel et al.
(1984) in 18 cases of OCD.

Two cases of our patients had diffuse
left hemispheric dysfunction, similar to
the finding of Flor-Henry et al. (1979)
who found dominant hemisphere dys-
function by computerized EEG.

Two of our patients had left mid-
temporal hyperactive foci (sharp waves).
Insel et al. (1983) found intermittent
left temporal sharp waves in 2 of 18 cas-
es with OCD.

Epstein & Bailine (1971) found tem-
poral lobe spikes and theta waves in the
sleep EEG during stage 1 and REM of
three subjects with OCD.

Links between OCD and epilepsy
have been noticed in few case reports.
Napoleon had epilepsy and compulsive
ritual of counting the number of win-
dows in the building he passed. Parcella
et al. (1944) reported two patients who
developed petit mal few months after
showing obsessive compulsive symp-
toms.

Another subject developed typical
OCD when GME stopped suddenly after
15 years (Garmany, 1974). Stereotyped
thoughts or forced thinking have been
demonstrated as part of an epileptic aura
(Penfield & Jasper, 1954), and obses-
sive compulsive symptoms may appear
briefly during the aura of a fit associated
with temporal lobe pathology or reap-
pear transiently in the post-ictal phase
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(Brikner et al. , 1940). Ketti& Marks
(1986) reported two cases in which typi-
cal OCD developed in teenage patients
shortly after the onset of epilepsy, one
patient had GME, and the other TLE.
Both patients were free of obsessive
compulsive symptoms before the onset
cf epilepsy.

20% of our patients (6 cases) showed
r.ght hemispheric changes.

Four cases had right hemispheric dys-
function. This finding was not support-
ed by many authors who studied subjects
with OCD.

Although, khanna et al. (1987)
found decreased power in the non-
dominant fronto-medial and temporal re-
gions. Hassler (1980) reported that right
s.ded disruption of thalamofrontal path-
way was in some cases sufficient to pro-
duce clinical recovery.

Some patients required subsequent op-
e-ation in the dominant hemisphere.

We suggest that since depression is
the most common complication of OCD
(Goodwin et al. , 1969) and that in our
previous study of brain mapping in af-
fective disorder (Okasha et al. , 1988)
we found that most of the depressed pa-
tiznts had right hemispheric dysfunction,

this finding could be interpreted as a
psychobiological link between OCD and
affective illness, even in those obses-
sionals who do not manifest depressive
svmptoms. However, the nature of a
link between OCD and affective illness
is not clear.

Neither DST nor the sleep EEG ab-
normalities predict response to antide-
pressants in OCD (Insel et al. , 1984).

One explanation for the apparent psy-
chobiological link between the two dis-
orders is that patients with chronic OCD
develop episodic depressions and that
rather than displaying the affect common
in major depressive disorder, these epi-
scdes are manifested as an exacerbation
of obsessions and rituals.

Many patients with OCD are ill for
years before they seek treatment, some
arply for help when they become overtly

depressed, some when their obsessive
compulsive symptoms are more severe.

In both cases, the acute episode su-
perimposed on a chronic disorder may be
a from of affective illness.

Two cases of our patients showed
right hemispheric hyperarousal, a find-
ing which could not be supported by
other authors, although it may suggest
the presence of high cortical arousal as
an evidence for anxiety associated with
OCD.

The septo-hippocampal system model
of Gray (1982) can explain some physio-
logical basis of OCD. It was observed
that increased emotional arousal precedes
the onset of OCD. This may lead to
oversensitivity of the hippocampal sys-
tem which may mediate signals labelling
previous mental stimuli as aversive.
Similar studies in other anxiety disorders
have generally found no abnormal results
(Curtis et al. , 1982).

13. 3% of our cases (4 cases) showed
non-specific generalized cerebral dysfunc-
tion and 6. 7% (2 cases) had borderline
records, similar to the findings of Insel
et al. (1983).

10% of our patients (3 cases) had nor-
mal records. These three patients did not
appear to be differentiated from the re-
maining patients respecting age and clin-
ical status.

However, these individual differences
in clinical group indicated perhaps the
need to take account of variables as sub-
jective state at the time of recording and
current information of obsessional
states.

The data reported here and the studies
cited previously, point to the prevalence
of left hemisphere dysfunction and ab-
normal cognitive processing.

It is of interest to note that similar
findings were also reported in psychotic
disorders (Ciesielski et al. , 1981; Flor-
Henry et al. , 1979; Ritter et al. ,
1979; Shagass et al. , 1977; Saleut et
al., 1971; Duffy, 1986; Okasha et al. ,
1988) which may suggest the existence
of a link between OCD and psychosis.
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CONCLUSION

There may be a possible relationship
between the left hemisphere and OCD
and we can consider that obsessive com-
pulsive symptoms were the result of ab-
normal cortical functions with abnormal
cognitive processing.

However, the relationship between
OCD and specific areas of the brain has
varying interpretations.

Further studies with new brain imag-
ing techniques, neuropsychological
tests, better sampling of patients and
discrimination of symptoms might un-
lock further secrets of this disorder and
would also reduce the current discrepan-
cies of opinion.
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ABSTRAIT

Le Substrat Neurophysiologique de la Maladie Nevrose Obses-
sionelle: Une Evidence du EEG Topographique

La maladie de la nevrose obsessionelle a €1€ recement trouvée avec beaucoup
de marque biochemiques. Cela a revie l'intérét 4 son base biologique. La plus-
part des traveaux récents ont souligné le r6le des neurotransmitters contribuants
et des neurophysiologiques. Dans cette presentation, les evidences de 1'étude
electrophysiologique (Topographic EEG mapping) ont mis 'acgent sur un dé-
rangement possible du hemisphere gauche associé avec cette maladie. Trente
malades diagnostiqués comme ayant une maladie obscssionclle primaire selon le
DSM I R, ont €€ examinés par un EEG topographique . Leurs dges varient de
16 a 45 ans avec une moyenne de 32.1 ans. 19 sont des hommes et 11 des

fernmes.
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50 % de nos malades(15 cas) ont montré I'evidence de dérangement du hem-
isphére gauche, deux ont des endroits hyperactifs dans la region temporale .
20% (6 cas) ont montré I'evidence d'atteinte du hemisphére droit. 4 ont un dé-
rangement du hemisphere droit et deux ont un hypereveillement de ce méme
hemisphére 10 %(3cas) ont des records normals.

13.3 % (4 cas) ont un dérangement cerebral general et 67 % (2 cas) ont des
borderline records.

Nos resultats montrent une association plus significante entre 1'hemisphére
gauche et les symptomes obsessionelles.
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