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Brain Mapping in Suicidal and Non-Suicidal 
Depressives. 

By: A. Okasha and M. Raafat. 

ABSTRACT 

Reports and experience reveal the fact that 15% of major 
depressive patients will commit suicide. Do those suicidal 
depressives constitute a special sub - group of depressives? Can 
we predict by sonze markers those with high suicidal risk? CT 
findings, neuropsychological testing atxi EEG showed 
~bnormalilies in a sub- group of depressives Previous findings 
have reported R low 5 HIAA of the CSF oj'srticidal or violent 
patients. Through BEAM studies, previous authors have 
attempted to sepurure paranoid and nun-purcznoid deprcssives and 
depersonalized und non-depersonalized depressives. This study is 
an attempt to differentiate between high risk suicidal and non- 
suicidal depressives through BEAM. Our study showed 
encouraging results in  that,  with more cases, more 
modifications and more statistical analysis regarding amplitude, 
power and distribution, we can develop a possible 

neurophysiological marker for h i ih  risk suicidal depressives 
thus giving better prophylaxis and caution. Our findings showed 
that 64% of suicidal depressives show the right parieto-occipitdl 
dysfunction seen in the non-suicidal depressives with temporal 

extension. 
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INTRODUCTION 

Brain Electrical Activity Mapping (BEAM) is the evaluation of changes in 

the brain elcctr-iial activity either using cornputcsircd EEG spectral analysis or 

Evoked Poten~ial. 

BEAM findings in schizophrenia showed 

a) Bilateral iiorital lobc dysfunction with inc~c,.ascd delta activity, 

b) Left hemispheric dyslunction, 

c) Persistent deficient activity of' auditory P300 in Lhc left middle arid 

posterior lcmporal regions (Morihisa ct a1 . 1987). I n  depression, there was 
increased slowrr~g (delta and theta) in the right posterior tcmporal r~ , '  x w o ~ i ,  
incrcascd frontal beta bilaterally, predominantly on Ilic left sidc and significant 
dil'J'crcnccs on C'EP and AEP when dcprcsscd patients wcrc classified inlo: 
i )  Paranoid and non-paranoid dcprcssivcs, ii) Dcpcrsonalizcd and non- 
dcpcrsonalizcd dcprcssivcs (Schatzbcrg ct al.1986). Perhaps one of the most 

intcrcsting obseniaiions was madc by Flor-Henry (1969) who rcportcd t h a ~  
patients wilh non-dominant Icrnporal lobc Icsion tend to prcscnt with manic- 
dcprcssivc symptoms, whcrcas thosc with dominant lobc lesion prcscnt with 
schizophrenic-like symptoms. Our studies with BEAM replicated findings 
that more schi;:ophrcnics have Icft hemispheric dysfunction and niorc 
deprcssivcs have right hcmisphcric dysf.unction (Okasha ct al. 1988). 

Many studies rcplicatcd the finding that a low level of' CSF 5 HIAA is 

associated with violcnt bchaviour and suicidc i.c. serotonin metabolism. This 

low level of CSE: may bc a markcr of impulsivity rathcr than a specific type 

of violcncc, that is suicide is an intcmally dircclcd violcricc (Linkowski, 

1985). In suicide, we may have high risk groups but it is not possiblc , at thc 
prcscnl tirnc, to prcdict suicidc. The various suicide prediction scales such as 

thc "!;" scale of MMPI or SHIAA in urine or CSF and clinical interviews, all 
have 100 many 2'tllsc positives and false ncgativcs. It is our obscrva~ion [liar 

rhcrc wcrc dil'fcrcnccs oSBEAM findings bctwccn paiicnts who arc suicidal or 

cmmptcd suicidc:, ;ind non-suicidal. This rcse;~sch aims at studying the 13E:ZM 

presentation in a sclcctive group of suicidal and non-suicidal dcprcssivcs. 
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METI-IODOLOGY AND RESULTS. 

A pilot study was done as a screening and to show standardized BEAM in 

diffi-rcnt Iypcs of al'fcctivc disordcrs using Ihc SEEG system. A subset of the 

irllc~n:tl~onal 10-20 syslcrn \\xi used to collect 10 cllanncls EEG d m  fbr 3-5 
mn. K E G  data was rccordcd by the monopolar ~cchniquc using 16 scalp 
clci~troiics with a linked c;~rlobc rcfcrcncc and Sorchcad ground . EEG channels 
ivcl-c rcm-dcd ~\ , i l I i  a CAR and thc summatcd segments willlout alIif;lc~s wcrc 
selcctivelp rccordcd. Then quanti[ativc analysis such as FFT ~ , : r s  pcrlormcd on 
thc EL(; and results displayed as a ~opographic map for each frequency band 

(ticlta, rhcta, alpha and beta). 

I'ourtccn cascs of manic cpisoiles all shocvcd ahnon~~ali t ics  : 5(38%) right 
I~crnisplwic tiyst'ut~clion, nnollxr 5 (38%) Icl't lic~nisptlcric tiysfunclion, whilc 

1 ( - 3 4 %  ) rcvcalcd dif'f'usc ;tbrwrmali~y. Scvcn~ccn cascs of' bipolar disorders 
w r c  csamincd of which 0 ( 5 3 % )  showcd righl hcmisplicric dysfunction, 3 
( l S ' i i )  I c l ~  licmisphcric dystuncrion, 2(12%) tiilP'usc dyslunc~ion whilc 3 
paticnts (17%) showcd nonnal or bordcrlinc rccords. (Tablc I and 11) 

Table I MANIC EPISODE A G E  R A N G E  :18-40 RlEAN=Z(I 
SEX (\I) M.  & 6F.) 
-- 

CHANGES A B N O R M A L I T Y  
NORMAL 

IUGHT LEFT DIFFUSE 
-- - 

DYSFUNCTION 1 3 4 
HY PE:RAROUSAL 
FOCAL CHANGES 
* DYSFUNCTION 2 1 
* HYPERACTIVE FOCI 1 
* MIXED 1 1 



Forty cases of major depressive episodes diagnosed according to DSM 111 R 
criteria were examined. They were divided into two groups : suicidal and non- 
suicidal depressives. Suicidal patients were diagnosed according to previous 
suicidal attempts, a positive family history of suicide, serious suicidal 
feelings or intentions following a special suicidal scale including a full 
evaluation of suicide risk with variables related to the course of the illness, 
violent or impulsive behaviour, ideations and attempts. AU patients had their 
brain mapping performed orithe first day of clinical examination whether as 
an out -patient or an in-patient. All patients mxiving maintenance therapy of 
antidepressants or lithium were excluded . Thus it was reassured that there was 
a one week wash out of medication before the BEAM so that the results were 
not contaminated by psychotropic drugs. Similarly, only patients who had not 
received ECJT for the last 4 weeks were included. 

Table I1 BIPOLAR AFFECTIVE DISORDERS AGE RANGE: 23-55' 
MEAN=35.3 SEX :F : 8 M : 9 

CHANGES A B N O R M A L I T Y  
NORMAL 

RIGHT LEFT DIFFUSE 

DYSFUNCTION 3 1 2 
HYPERAROUSAL 
FOCAL CHANGES 
* DYSFUNCTION 2 2 
* HYPERACTIVEFOCI 2 
*MIXED 2 

TOTAL N = 9 3 2 2 
96 53% 18% 12% 17% 

Results revealed that from the 40 depressed patients, 19 (47.5%) showed 
right hemispheric dysfunction, 6(15%) left hemispheric dysfunction. 6(15%) 
diffuse dysfunction .while 9(22.5%) showed normal or borderline records. 
Table 111 and N , Rgum I and 11. 



There were 24 non-suicidal and 16 suicidal patients. Two of the suicidal 
patients showed normal records, 12 right hemispheric dysfunction and 2 
diffuse dysfunction. Nine out of the 14 suicidal patients with an abnormal 
record showed specific temporal extension (64%). Seven (30%) of the non- 
suicidal depressives showed normal records, 7 (30%) right hemispheric 
dysfunction, 6 (25%) lcrt hcmispheric dysfunction and 4 (15%) showcd diffusc 
dyslunction. Thcrcfcm, thc resulls showcd that thcre is morc right 
hcmispheric dysfunction in suicidal than in non-suicidal depressives and there 
is a markcd diffcrcnce bctwccn both groups regarding the distribution of the 
right hcnlisplicric dyslunction whcrc 64% of suicidal depressives showed right 
temporal involvement.Thesc results were found in CAT studies in bipolar 
patients wherc deprcsscd palicnls showcd high density in the right temporal 
i-cgion (Dcwan, 1988). 

Y ~ l b l e  111 M A J O R  I~ISI'ICISSSIVIS liI'lSOL)I'. A(;K UAN(iIE : 20-55 
MEAN : 40 SEX: F:22 M:18 
- - 

CHANGES A B N O R M A L I T Y  
NORMAL 

RlGll'l' LEFI' DIFFUSE 
- 
DYSFUNCTION 3 6 
1 LYPERAROUSAL 1 
FOCAL CHANGES 
* DYSFUNCTION 11 4 
* HYPERACTIVE FOCI 2 
* MIXED 2 2 - 

TOTAL N = 19 6 6 9 
Yo 47.5% 15% 15% 22.5% 
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Table IV 1)ISAhl OF SUICIDAL A N D  NUN-SUICIDAL 
DEPRESSIVES 

CHANGES A B N O R M A L I T Y  NORMAL 

KlGHT LEFT DIFFUSE 
S N S  .S NS S NS S NS 

DY SFUNCI'ION 2 2 4 
HYPERAROUSAL 1 
FOCAL CHANGES 
* DYSFUNCI'ION 9 2 4 
* HYPERACTIVE FOCI 
* MIXED 3 2 2 

DISCUSSION. 

Dcspilc clinicnl siniilasiiics bclwccn sclii~uphrcnics arid bipolar palicnls, 
ll~cn: has bccn a rclativc dcanh of C T  and BEAM studics of bipolars . Thcrc 
have bccn rcpons of lalcral vcnlricular cnlargcmcnt, ccrcbcllar atrophy, a trcnd 
towards incrcasctl corlical alrophy ant1 iw~cascd  parenchymal density in 
bipolars (Nasrallal~ ct al. 1981, 1082) l'hcsc findings may lcad to thc 
speculation that thcrc may be a sub-group in bipolars with an organic 
actiology which is idcntil7;iblc by C T  and which may be associatcd with poor 
prcnlorbid personality adjustmcut, incrcascd ncgativc symploms, morc 
frequent hospitalizalion and pcrsistcnt uncmploymcnt (Lippmann et al. 1982, 

1985; Pcarlson ct al. 1981, 1984, 1985; Sclllcgal ct al. 1987). Dcwan (1988) 
found in bipolars, third vcnl~iclc cnlargcmcnt, bilalcrally incrcascd dcnsity in 
the perivcntricular dienccphalic nuclci, the caudalc and thalamus, findings 
previously notcd rn schizophrenics. This may bc rclatcd to pcrivcntricular 
gliosis shown in PM in schizophrenics. Dcwan (1988) also fr. md incrcascd 
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density of anterior cortical white matter in their bipolar patients, a finding 
prcviously seen in schizophrcnics which raises the possibility that this 
abnormality may be related to psychosis rather than to a specific disorder. 
This finding in bipolar patients redirects attkntion to the hypothesis that the 
dopaminc rich diencephalic limbic arca is important to our understanding of 
all psychotic syndromcs. 

The difference betwccn grey and while matter density was due to specific 
differences in chcmical composition. It is plausible that there is an abnormal 
chemical composition of white matter in psychotic conditions but evidence of 
this is lacking at present. 

Dewan et al. (1988) reported increascd dcnsity in the right temporal lobe in 
bipolars, a finding not rcported in other psychotic conditions except in some 
paticnts with Alzheimer's disease. This abnormality suggests a more specific 
pathological focus in thc non-dominant hemisphere, a notion which received 
support from ncuropsychological tests, dichotic listening, EEG, 
tachistoscopic studies and latcral eye movcmcnt responses to stimuli of 
differing content. Their rcsults may havc bccn influcnccd by the fact that their 
patients were exposed to lithium and anti-psychotics. Two reports indicate 
that medication did not afkct ventricle size in bipolar patients. Lithium has a 
minimal effect on water shifts in the brain. Antipsychotics lead to decreased 
not increascd brain dcnsity (Lyon et al. 1981). 

Previous studics have reported that 17.25% of all bipolar patients have 
abnormal EEGs (Cook ct al. 1986; Kadrmas et al. 1971). Flor-Henry(l984) 
found lcft temporal EEG abnormalitics in schizophrenics and bi-temporal, 
mainly right temporal, in affcctivc disorders. Abrams and Taylor(1979) 
rcportcd left temporal abnormalitics in schizophrenics but parieto-occipital 
abnormalities predominantly on the right in thcir cohort of 10 manic patients. 

Flor-Hcnry and Kolcs (1984) have postulatcd that in the psychoses, there is 

an increasing disorganization of thc right hcmisphcre (least in depression, 
intcrmcdiate in mania and maximal in schizophrenia) together with left 

hemisphere disorganization (in both mania and schizophrenia). Dewan's 
abnormal EEG rate was 45% higher than expected. Abnormal EEG results 
wcrc not associated with latcral ventricular enlargement. Weinberger (1982) 
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suggcstcd that EEGs may distinguish bctween groups with conical (abnormal 
RRGs) and sub-cortical (normal EEGs) with abnormal third ventricle 
pathology. 

On ncuropsychological testings, 69% cxhibitcd abnormalities with bilateral 
parictal lobe errors and non-dominant hcmisphcre dysfunction in affcctive 
disordcrs (Donnclly et al. 1972). 

Our rcsults with BEAM rcvcalcd that 64% of our suicidal dcprcssives with 
right hemispheric dysfunction showcd markcd cxtcnsion of the right paricto- 
occipital dysfunction to the right temporal region. These rcsults may indicate 
that suicidal dcprcssivcs may rcprcscnt a sub-group of dcprcssivc disordcrs 
with some organic pathology or thcrc may be a physiological marker or 
prcdictor to thc impulsc of suicide. Whcthcr this is a markcr for impulsivity 
and dangcrousncss including violcnt crimcs likc thc CSF 5 HIAA is a mattcr 
which nccds further replication and morc cascs. 

The possibility that there are some sub-groups in affcclive disorders with 
organic pathology as shown by CT, BEAM and ncuropsychological tcsts can 
be rcinforccd by studies on ccrcbral asymmctry. Nornlally there is right 
frontal and left occipital width largcr than thcir contralalcral structures. This 
asymmctry is revcrscd in dyslcxic children and schizophrcnics (Dcwan et al. 
1987). In bipolars, Tanaka (1982) found a tcndcncy towards incrcascd reversal 
but Wcimbergcr (1982) could not find it. Again P300 latency was 
significantly prolongcd in schizophrcnics comparcd with controls and 
dcpressivcs. P3 an~plitude, by contrast, was rcduccd in both the acutely 
dcprcsscd and schizophrcnic groups and, following treatment, became nom~al 
in the dcprcsscd group but rcmaincd rcduccd in thc schizophrcnic group 

(Blackwood ct a1 . 1987). 
I t  is suggcstcd that rt prolonged P3 latcncy and reduced P3 amplitude 

indicate an inlpairment of auditory information processing in psychotic 
conditions. 

Further rescarch is rcquircd to predict suicide which is a cognitive stratcgy 

through P300 wliich is a physiological markcr for cognition and more 
sophisticatcd BGAhl studics to diSScrcntiatc bctwccn thc sub-group of suicidal 
and non-suicidal dcprcssivcs. Our findings of an cxtcnsion of right paricto- 
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occipital dysfunction to Ulc tcmporai rcgion in suicidal depressives, if proved 
by furthcr rcplicalions, can bc a hclpful markcr for dangerousness. 
impulsivily and possibily suicidc, 
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TOPOGRAPHIE DU SPECTRE EEG CHEZ LES DEPRIMES 
SUICIDES ET LES DEPRIMES NON-SUICIDES 

Rapports ct cxpcricnce rCvClcnt qu'il cst 15% dc suicidc parmi Ics maladcs 
dcs dcprcssions majcurcs. 

Scmblc t-il quc ccs dcprimds suicidCs constitucnt un sous-groupc dcs 
maladcs dcprimts ? Existc-il un marqucur spccifiquc chcz ccs dCprimCs 
suicidts?. 

Anomalics EEG , tomodcnsitomCtrique ct ncuropsychologique ont Ct6 
dccritcs dans ccnains sous-groupcs dcs maladcs dCprimCs. 

Les Ctudcs prCliminaires rctrouvcnt une diminution significative de la 
produclion dc SHIAA d m  le liquid ccphalorachidicn chcz Ics maladcs violcnts 
et suicidCs. . 

Sclon BEAM tcchniquc , plusicurs autcurs ont cssayd de diffdrcncicr lcs 
dcprimds parmoidcs ct non-paranoidcs ct lcs dcprimCs dCpcrsonn~lisCs et non- 
ddpcssonnalis~s. 

Ce travail cst un cssai pour mcltre cn Cvidcncc par l'analyse spcctrale une 
difftrcncc cntre lcs dcprimks CI un risquc suicidairc ct lcs deprimCs non- 
suicidts. 

Bicn quc prdliminaircs , nos rcsultats sont cncourng6s. Nu1 doutc que 
l'augmcntation de nombrc dcs maladcs , la modification dcs tcclmiqucs rcccnts 
ct dcs analyses statistiqucs d'amplitudc , dc puissance ct de localisation 
spatialc spcciliqucs , on pourra dclinir un marqucur ncurophysiolo&ique chcz 
lcs dcprimds ii un risque suicidairc , ainsi quc donnant plus dc prophylaxic et 
dc caution. 

Dans cc travail nous rapportons quc 64% dcs dtprilnCs suicidCs monlrcnt 
un dtsfonctionncmcnt dc l'hCrnisph6rc droit , cn particulicr , la region paricto- 
occipitalc m q u 6  par l'augmcntalion dc I'ac~ivitC dcs ondcs lcntcs (thcta-dclta), 

ainsi trouve chcz lcs dcprimts non-suicidh , avcc unc cxtcnsion temporale 
s1x5cificluc. 






