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L (N | ‘Gognitivc Functioning and Degree of Psychosis in
'~ Schizophrenics given many Electroconvulsive Treatments

By DONALD 1. TEMPLER, CAROL F. RUFF apd GLORIA ARMSTRONG e

ProsLEM

Goldman, Gomer, and Templer (2) found
st the ‘Bender-Gestalt and Benton Visual
Retention Test performances of male chronic
ychizophrenic in-patients with a history of 50
 more clectroconvulsive treatments (ECT)
were significantly inferior to those of control
paticnts matched for age, level of cducation,
and race. However, the authors maintained
(at it cannot be inferred with certainty that
ECT causes permanent brain damage since it
is possible that schizophrenic patients more
. likely to receive ECT arc those whose psychosis

» i more severe. It has been reported that patients

yith the so-called functional psychiatric dis-

K orders tend to do poorly on tests of erganicity (5).

" The purposcs of the present research were (1)

1 o replicate the findings of Goldman st al.; (i) to

ECT and control patients on

cOmparc.
R Wechaler Adult Intelligence Scale (WAIS) ; and

- (iii) to sampare the degree of psychasis of ECT

£ ,mdmml paticnts. '

METHOD

Subjects were 14 male and 30 female schizo-
phrenics in Western State Hospital, Hopkins-

. ville, Kentucky. Of thesc paticnts 22 had a

' history of from 40 to 263 ECT with a median
" sumber of 58+5. All EGT was administered
-,urﬁuthan:cvenyunngo.'l‘henn coatrol
. paticnts were matched for age, sex, race, and
" level of education. Table I indicates the extent
" of the between-groups matching.
All 44 patients were administered the WAIS,
- the Bender-Gestalt, and the Benton (Form G,
. Administration A). Ten of the ECT paticnts and
18 of the control paticnts were able to complete
the Minnesota Multiphasic Personality Inven-
.tory (MMPI). The Pascal and Suttell (3)
.uthodof,worinsfordnvhﬁomonthenmda-
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Extent of between-group maiching and msan Bandst-
Gustalt, Benjon, and WAIS scorss for ECT and
conirol groups

ECT group  Contral group
Mecan 5.D. Mean 8D,

<5 .« 43°86 10°g9 4a-23 A6 -
Years of education 986 347 982 308
Bender error score 124-17 B87°82 56:82 ¢6-17
Bentoa error score 1848 528 1482 3560
Benton no. cosrect 1-.ag 176 218 g-08
WAIS verbal IQ .. 68-50 16:86 79:73 14'67
WAIS performance IQ, 65:68 1767  75'59 1464
WAIS full scale IQ  65°73 %71 48

16-87

Gestalt was employéd. Two scoring systcms
were used for the Benton: (i) the number of
correct reproductions or ‘number correct scores’,
and (ii) ‘error scores’ consisting of a detailed

analysis of specific errors in cach figure of each
card (1). The interscorer reliability coefficients

between the two scorers were +g9 (p < +o1) for-
the Bender-Gestalt error scores, *97 (p < rot)
for the Benton error scores, and 95 (p << r01):
for the Benton number correct scores. ‘
The MMPI was administered so that the
scores of ECT and control patients could be
compared both on the Schizophrenia (Sc) Scale
and on a special Sc-O Scale devcloped by
Watson (4) to differentiate organics -from
schizophrenics. The unweighted long form of
the Sc-O Scale was employed. A
Additional procedures for comparing the
degree of psychosis of ECT and control patients
entailed the blind rating of two experienced
clinical psychologists. These psychologists were
requcswdtom-tthculcuofamwmmthe
Verbal section of the WAIS into the 22 most
psychotic and the 22 least psychotic. The two
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psychologists were given the following instruc-
tiops:

‘Placc the 44 sets of WAIS answers into two
categorics, with those of the 22 most psychotic
patients in onc catcgory and those of the 22 least
psychotic paticnts in the other. Consider looscneas of
amociations, peculiar ideation, idiosyncratic re-
sponscs, and in general the abnormalitics than can
be subsumed under *schizophrenic thinking’'. Try to
consider extent of thought disorder rather than
number of correct answers or level of intelligence
displayed. In like fashion, place the Bender-Gestalt
reproductions into two categories of the 22 mast
peychotic and the aa least psychotic.’

ResuLts

As indicated in Table I, the mean error score
on the Bender-Gestalt was 12427 for the ECT
group and 56-82 for the control group (¢ =
3:20, p < -01). The mean Benton crror score
was 1848 for the ECT group and 1482 for the
coatrol graup (¢ = 2°20, p < +05), and the
mean Benton number correct score was 1 -ag for
the ECT group and 2-18 for the control group
(¢ = 167, p < -05). On the WAIS, the ECT
and control group respective means were 6850
and 79+72 for Verbal IQ (¢ = 246, p < -o1),
6568 and 7559 for Performance IQ (¢ = 2-02,
p < -05), and 6573 and 76-77 for Full Scale
1Q (¢ = 2-82, p < -05).

‘For the ECT group, the product-moment
correlation coefficient between number of ECT
reccived and Bender-Gestalt error score was
+07 (n.s.); between number of ECT and Benton
error score, *84 (p < +10); between number of
ECT and Benton number correct score, -37
(p < -05); between number of ECT and
Verbal IQ, <10 (n.s.) ; between number of ECT
and Performance 1Q, ‘34 (¢ < 10); between
number of ECT and Full Scale IQ, +26 (n.s.).

The mean MMPI Sc Scale score was 4090
for the 10 ECT patients who completed the
MMPI and 36:50 for the 18 control patients
who completed the MMPI (¢ = -g3, n.s.). In

_pine instances both the ECT paticnts and their
control patients completed the MMPI. The
mean Sc Scale acore for these nine ECT patients
was 41°78; the mean of the corresponding nine
control patients was 35-89 (¢ = 1-07, n.s.). On
the MMPI Sc-O Scale (upon which a higher
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score indicates a greater probability of organicity
and a lesser one of schizophirenia), the 10 ECT
patients obtained a mean score of §8-00 and the
18 control patients obtained a mean score of
42°11 (¢ = 151, na.). For the nine cases ip
which the ECT paticnts and their controls both
completed the MMPI, the mean Sc-O Scale
scores werc 3B8:22 and 45-44 respectively
(¢ = 2-19, p < -05).

One of the clinical psychologist raters claui.
fied 15 of the ECT patients” WAIS protocols and
seven of the control patients’ protocols into the
‘22 most psychotic’ category (x*=5-08, p<<-02),
The other clinical psychologist classified 16 ECT
patients’ protocols and 6 control protocals into
the ‘22 most psychotic’ categary (X*=9:q§,
p<-o1), »

One of the clinical psychologists classified 14
ECT patients’ and 8 of the control patients’
Bender-Gestalt reproductions into the ‘22 mog
psychotic’ category (x* = §-27, p < -10). The
other psychologist classified 15 ECT paticats’
Bender-Gestalt reproductions and 7 control
patients’ reproductions into the ‘22 moy
psychotic’ category (3 = 580, p < -08),

ConcLusioNs AND DiscussioN
The Goldman e al. findings of ECT patients’
inferior Benton and Bender-Gestalt perform.
ances were replicated in the present study.

The ECT patients’ performance was also found P
to be inferior on the WAIS. However, the ECT §

patients were found to be more psychotic on all
cight indices of psychases—both of the MMPI

Sc Scale score comparisons, both of the Sc0 ¢

Scale comparisons, both sets of clinical judge
ments upon the WAIS, and both sets of clinical
judgements upon the Bender-Gestalt. The levd
of significance is beyond the -og level in threeof
these comparisons. Furthermore, for the 10
ECT patients who completed the MMPI, the
correlation coefficient between number of ECGT
reccived and Sc Scale score is <77 (p < -01).
However, the greater degree of psychosis of
the ECT patients does not rule out organicity.
It is conceivable that they could be both
organically damaged and more psychotic. bb
order to equate both groups for degree d}

psychosis, the 10 ECT patients who compleied |
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paticats. The mean absolute difference between
s ECT and coatrol patients on the Sc Scale
s 1+ points. The mean Sc Scale scores for the
£CT and control patients were almost identical,
j0-g0 and 40+80 respectively. The respective
ean difference for these MMPI matched ECT
spd control paticats is 769 and 35°9 (¢ = 2+28,

{ ) < -o5) for Bender-Gestalt error score; 15°9
J 3ud 14°0 (¢ = 1+01, n.s.) for Benton crror score; .

and 2:00 (¢ = 1'00, ns.) for Beaton
carrect score; 77+1 and 82°1 (8 = *14,
1) for Verbal 1Q; 78-g and 79°8 (1 = 24,
ps.) for Performance IQ; and 76-1 and 80°1
(t= *78, na.) for Full Scale 1Q.
It is apparent that the Benton and WAIS
of ECT and control paticnts are

210
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wolled for. However, even with the two groups
« matched for psychopathology, the ECT
paticnts’ Bender-Gestalt performance was signi-

ficantly inferior to that of the control group. It
is not certain why such significance was obtained

upon & test of perceptual-motor functioning but
wk wpon teyd, of memory and geacral intell
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gence. However, with the 22 ECT patients and
their 22 control paticnts, the greatest level of
significance was obtained with the Bender-
Gestalt. Such a finding was also reporicd in the
Goldman e« al. study. The jents’

t

me
Fat ECT causcs Rermancal hiain Jagage-

ADXNOWLEDGRMENT
Appreciatioa is extended to Cyril and Violet Franks for
their judgements of the p-ychodcimd'WAlﬂmnnd
Bender-Gestalt repspductions. B e’

Renrencas K

1. Banton, A. L. (1968). Ths Baion Visual Reteution Tait:

Clinical and Experimental Applications. New York:
Paychological Corporation. o2

g. GoLouan, H., Gousa, F. E., and Tauriss, D. L
(1972). ‘Loog-term cffects of electroconvulsivg, -

therapy upon memory and perccptual-moiog

. F. clin. Pyhol., 28, 3284 -
§. Pascar, G. R,, and Surtaut, B. J. (1951). Tiy
Bendsr-Gastalt Test. New York: Paul B, Hoeber.
4 Wanwow, C. G. (1971). *An MMPI scalo to scparats
brain-damaged from schizophrenic mea.' Jb:
consult. clin. Ppyehol., 36, 121-5. 5
8. Yatas, A. J. (lgﬁ)."l‘hcvdidityd'wmopyuhologiql._
tests of brain damage.’ Pochal. Byll,, 53 35078 . -

LK
Y

"Wastern Sighs Hospital, Hopkinsvills, Kentucky 2246, U.S.4.

. (Ruceived 39 August 1978)

*Prment lddx;ﬂ_,l:ﬂanm Grove Haspital, Louisville, Keatucky 4oaa3

' 'l",

Y
- i s
o G .y onin e e o

¢ Gasiay R

R

s ey i .

=

0 = v
[ . Y

. . Es

o ot

|

P S




ECT INFO PACKET

RN

(a2 W0

oo~

10.
11.
12.
13A.
13B.
14.
15.
1a
18.
19.

20.
21.

22.
23.

24.

Disabling the Brain with Electroshock Peter Roger Breggin
Neuropathology and Cognitive Dysfunction From ECT Peter R. Breggin

Peter Breggin's Testimony

Sghock Treatment, Brain Damage, and Memory Loss: A Neurological
Perspective John Friedberg

ECT: Is It Unsafe and Ineffective? Edward M. Opton, Jr.

Concussing the Brain with Electroconvulsive Shock Terapy (ECT):

An Appropriate Treatment for Depression and Suicidal Ideation

Gregory J. Boyle

Can ECT Permanently Harm the Brain? Donald Templer and David Veleber
Cognitive Functioning and Degree of Psychosis in Schizophrenics given

many Electroconvulsive Treatments Donald Templer, Carol Ruff and

Gloria Armstrong

Long-Term Effects of Electroconvulsive Terapy Upon Memory and
Perceptual-Motor Performance Herbert Goldman, Frank Gomer and Donald Templer
Electroconvulsive Terapy and Complaints of Memory Dysfunction: A Prospective
Three-Year Follu-up Study Larry Squire and Pamela Slater

Cognitive Functioning in Depressed Geriatric Patients with a History of ECT
Helen Pettinati and Kathryn Bonner :

The Effects of ECT Modifications on Autobiographical and Verbal Memoray
Walter Daniel, Herbert Crovitz, Richard Weiner and Helen Rogers
Multiple-Monitored Electroconvulsive Therapy Barry Maletzky
Electroconvulsive Therapy NIMH/NIH Consensus Conference

Differential Memory Complaints After Bilateral and Unilateral BET

Joanne Rosenberg and Helen Pettinati

In Favor of Wider ECT Ban Sidney Sament

Electroconvulsive Therapy Report of the Task Force on ECT of the APA
Flectroshock: key element in persona]ity-changing therapy

The Structure of Psychiatry in the Soviet Union Edward Babayan

Narologic fragments. II. Remarks on anosognosia, confabulation, memory,

and other topics; and an appendix on se]f-observation C. Miller Fisher
ECT-Ban Controyersy Peter Breggin

Electroshock t@rapy and brain damage: The acute organic brain syndrome

as treatment Peter Bregain

The Shame of My Life Peter Breggin

Memory Complaint After Electroconvulsive Therapy: Assessment with

a Mew Self-Rating Instrument Larry Squire, Wetzel, and Slater

ECT 1II: Enduring Cognitive Defecits (sic)?  D.Weeks, c.P.L, Freeman

and R.E. Kendell



-
~

5

=N e uai
o

US Degnnidy of
\

LONG-TERM EFFECTS OF ELECTROCONVULSIVE THERAPY UPQN
MEMORY AND PERCEPTUAL-MOTOR PERFORMANCE -

HERBERT ngum, FRANK E.[GOMER, AND DONALD 1. TEMPLER
- —
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PropLEx

This study investigated whether there are memory and perceptual-motor
deficits in patients who have had in excess of 50 electroconvulsive treatments
(ECT). A number of investigators have explored the effects of ECT upon psy-
chological tests sensitive to organicity. These researchers usually found decreased
performance during and shortly after a course of ECT®. 3. 6. 7. . 10, 11, 1), There
appear to be only two investigs ions that determined the cognitive effects of ECT
after a number of months(. ®, However, in both of these studies neither control
patients nor an adequate number of ECT patients were employed. In the report
of Pascal and Zeaman®), a patient’s Wechsler-Bellevue and Rorschach scores
before 10 ECT and 7 months afterward were comparable. Stone®) reported that a
patient’s Henmon-Nelson Test of Mental Ability score 60 days after the last of
20 ECT was comparable to her score of 7 years earlier. :

An appropriate generalization is that the evidence as to whether ECT causes
permanent cognitive impairment is inconclusive. The studies reported in the
i literature have not been controlled adequately for the assessment of such impair-

ment. hFurthermore, the number of ECT have been far fewer than in the present
regearch. B
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MgyTHOD
o S8 were 40 male chronic schizophrenic patients in Jefierson Barracks Veterans
: Administration Hospital. Twenty patients with a history of 50 or more ECT were
assigned to the ECT group, and 20 putients with no record of ECT were matched
with individual ECT Ss for age (within 5 years), race, and level of education
}wmhln 2 years), and were assigned to the control group. Four Ss were eliminated
rom the ECT group (two refused to participate and two produced no scorable
test responses), and their controls also were dropped. The Bender-Gestalt and the
Benton Visual Retention Test (Form C, Administration A) were administered
satisfactorily to 16 ECT and 16 control Ss. Table 1 indicates the extent of the
between-groups matching. The ECT Ss had received from 50 to 219 ECT with &
median of 69.5, and there was a range of 10 to 15 years since the last course of ECT,

* Tanuk 1. EXTENT oF BETWEEN-GROUP MATCHING AND MEAN BENDER-GESTALT ANPp BENTON
Bcones ros ECT anp ConrtroL GroUp

US Deporiment of

z

)
¢,

n

Beherde, Md, °
;? )

i
Y
G ‘

A

-

K
18 ke, ‘ ECT Group Control Grgup
X : Mean 8D Mean 8D

Age 45.8 4.2 43.6 4.9

» Years of Education 10.9 2.3 10.8 2.4

" Yoam of Hospitalization 19.8 3.6 17.3 2.6
15 Bender Error Boore 60.9 31.6 35.0 16.9
@ figs Beatan Error Score 19.2 8.1 14.3 6.9
' Beaton No. Correct 2.6 1.8 3.8 2.4
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The Bender-Gestalt and Benton were selected because they are well established
tests that reflect brain pa.tholog;r and because they have quantitative scoring
systems. The Pascal and Suttell® method of scoring for deviations on the Bender-
Gestalt designs was employed. Two scoring systems were used for the Benton:
(1) the number of correct reproductions or “number correct scores”, and (2) “error
scores” that consisted of a detailed analysis of specific errors in each figure of each
card®. ‘The interscorer reliability coefficients between two scorers were 80
(p < .005) for the Bender-Gestalt error scores, 97 (p < .005) for the Renton
ervor scores, and .94 (p < .005) for the Benton number correct acores. Gl

REsuLTs .

As indicated in Table 1, the mean error score on the Bender-Gestalt was 69.9
for the ECT group and 35.9 for the control group (¢ = 3.84, p < .001). The mean
Benton error score was 19.2 for the ECT group and 14.3 for the contro] group
(t = 1.90, p < .05), and the mean Benton number correct score was 2.6 for the
ECT group and 3.8 for the control group (¢ = 1.62, p < 10).

For the ECT group, the product moment correlation between number of ECT
and Bender-Gestalt error score was .32 (p < .15), between number of ECT and
Benton error score .62 (p < .005), and between number of ECT and Benton number
oorrect score —.43 (p < .05).

The groups were not matched on length of hos italization, a variable that some
investigators maintain affects test performance. However, this apparently was not
important in this study, since the correlation coefficients between test score and
years of hospitalization were not significant. For the ECT group, the coefficients
were .28 for Bender-Gestalt error score, .05 for Benton error score, and .05 for
Benton number correct sgore. For the control group, the respective ocoprglations

were .04, .27, and .12. i

ConNCLUBIONB :

The significantly greater error scores obtained by the ECT Ss on both the
Bender-Gestalt and the Benton after a relatively long time period since the last
course of treatment suggest that ECT causes irreversible brain damage. Further-
more, it seems plausible that the cognitive impairment results from the cumulative
damaging effect of each treatment, particularly in view of the significant correlations
between number of ECT and both Benton number correct and error scores. Such
ECT-produced structural changes would be consistent with the common clinical
mg&t‘i)on of progressive mental deterioration of epileptics, especially if un-

Nevertheless, it cannot be inferred with complete certainty that ECT causea
permanent brain pathology. It is possible that schizophrenic patients more likely
to receive ECT are those whose psychotic symptomatology is more severe. And,
it has been reported that patients with the so-called functional psychiatric dis~
drders tend to do poorly on tests of organicity #%). Therefore, one cannot be abso-
lutely positive that the ECT apd control groups were equated for degrep of pre-

ECT peychopathology.
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MALVARIA, THE HOFFER-QSMOND DIAGNOSTIC TEST, AND THE
HAVIOR OF PATIENTS®

W. 3/ cBala

Queen's L. and Kingsion (Oniario) Paychiairic Hospital

ProsLEM

disease proposed by Hoffer and Osmond ), the
criterion for which is sim;. aauve chromatograph stain extracted from the urine,
Mauve producers were eit..  schizophrenic or displayed features of this diagnosis.
Other studies ® were less c.: sjusive, but found these patienta to be more disturbed,
particularly in their thinking, A considerable relationship has been found between
the mauve and ingestion of certain tranquillizers @), but another-investigator® re-
Ported that kryptopyrrol produced the mauve. This substance is unlikely to result
rom tranquillizers. The Hoffer-Osmond ¢! Diagnostic test (HOD), a self-rating set

Malvaria is a psych

" of true-false statements, differentiated between mauve and nonmsuve producing

p;tjet:%: in the same way that it differentiated between schizophrenics and ney-

If malvaria i8 truly a valid classification or a consequence of medications
reliably and validly given for specific psychiatric disorders, then mauve-producin
patients should differ from non-mauve producers in terms of objective ratings
symptoms and behavior such as HOD scores. '

" MzTH0D -
"+ From the paychiatric ward of a teaching general hospital, 82 patients were

obtained, all of whom were examined quring the first few days after admission, Only
14 were on any tranquilliser, age ranged from 18 to 55, none was an alooholic, drug
addict, psychopath, brain damaged (as far as was known), or below dull-normal
intelligence. eir symptoms were rated on the Wittenborn Psychiatric Rating

%ee :‘;, and their ward behavior rated on the Nursing Observation of Behavior
es 3

These measures were filed for scoring at & later date. The mauve and
. HOD data were excluded from clinical use, and the results were not even known to
this investigator until long after the project was completed. Thus, all sets of dats
were separated to prevent experimental bias as the project proceeded.

AP ——
... *The data were gathered from the psychiatric wards of the University Hospital, Saskatoon,
with suppart from Canadian Mental H ) V¢

th Grants. Analysis was awisted by the Medical Re-
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ive therapy

electroconvu
Leon A. Weisberg, MD; Debra Elliott, MD; and David Mielke, MD

Muscle relaxants and anesthetic agents are given with electrocon-
vulsive therapy (ECT) to prevent traumatic injuries during
convulsion. Cardiovascular or cerebrovascular complications may de-
velop in high-risk patients who are hypertensive or haveother cardiac
disorders and undergo ECT.! We now report a patient who developed
an intracerebral hemorrhage (ICH) during ECT.

Case report. A 69-year-old woman was admitted for ECT. She had
several recent episodes of depression that had responded to anti-
depressant medication; however, recent depression had lasted 4
months without improvement despite treatment with amitriptyline,
imipramine, lithium, fluoxetine, and alprazolam. She was nonfunc-
tional and required hospitalization.

The patient had no family history of dementia or psychiatric illness,
had no recent head trauma, was not hypertensive, and had no prior
cerebrovascular symptoms, She did not drink alcohol. When initially
admitted to the hoepital, her mental state was consistent with severe
depression. She had no memory impairment or clinical dementia. Chest
radiograph and ECG were normal. Laboratory studies, including com-
plete blood count, platelet count, prothrombin time, partial throm-
boplastin time, and erythrocyte sedimentation rate, were normal.

ECT was performed on four occasions. The patient was induced with
etomidate, and succinylcholine was used for muscle relaxation. Following
the first three treatments, the patient had confusion for 15 minutes. After
the fourth ECT, confusion lasted 4 hours. She also reported that her
vision became blurred and she bumped into objects on her right side. She
reported no headache or nausea. Neurologic examination showed right
homonymous hemianopia, right pronator drift, right-sided Babinski's
sign, and recent memory impairment. During ECT, her blood pressure
was recorded at 120 to 135 mm Hg systolic and 60 to 80 mm Hg diastolic.
She had no signs of head injury. Laboratory studies, inchuding complete
blood count, coagulation profile, collagen vascular studies, ECG, and
echocardiogram, were normal. CT showed a left parieto-occipital hemor-
rhage with no abnormal enhancement (figure, A).

Four days later, she awakened from sleep feeling “strange,” and
she had bitten her tongue. EEG showed left posterior hemisphere
slow-wave activity without spike discharges. Anticonvuisant therapy
was initiated with phenytoin for a presumed seizure, and no further
seizures occurred. One week later, CT showed that the hemorrhage
was resolving. MRI showed the hemorrhage with surrounding edema,
but there was no evidence of neoplasm or arteriovenous malformation
(figure, B). Four months later, she had no more seizures and visual
field examination showed improvement. Depression was markedly
improved, and she had no cognitive or memory impairment. No
further ECT had been performed. She now lives independently.

IO \))m

Discussion. The well-described adverse effects of ECT are acute
confusion and memory impairment.! It is controversial whether ECT
causes structural brain damage.? There have been reports of localized
edema, gliosis, and petechial hemorrhages located directly under-
neath the electrode site.* The most common systemic complications
of ECT are cardiovascular. When the electrical stimulus is applied
without atropine pretreat ment, there is vagal activation which causes
bradycardia and hypotension. When the electrical seizure occurs,
there is increased sympathomimetic activity, causing increased ar-
terial blood pressure and tachycardia.!

This patient was not hyperiensive and had no other carcigvascuar
disease; however, dunng thie she developed a lobar hemor-

. The CT and MRI Findings showed no characteristics to indicate
traumatic hemorrhagic contusion or hemorrhagic infarction from a po-
tential cardiac embolism. Without angiography, we ot rule out an
“ocm%’v;_ncu_l;a_rgal_fmﬁm“ The blood coagulation profile showed
no evidence of coagulopathy. The etiology of the ICH could not be
determined. When an elderly normotensive patient develops a non-
traumatic lobar ICH, the possibility of cerebral amyloid angiopathy
(CAA) should be considered.®” There was no documented evidence of
acute hypertensive episodes during ECT; however, it is probable that
CAA patients have fragile vessels that are particularly sensitive to even
mild blood pressure elevations that may have occurred during ECT.

In summary, we describe an elderly normotensive woman who
developed medically refractive depression and suffered nontraumatic
parieto-occipital hemorrhage following ECT. Since CAA is an in-
creasingly recognized cause of behavioral change in elderly patients, it
is important to consider this condition as a cause of ICH in elderly
patients, especially if EC'T is being considered.
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Figure. (A) Initial CT. There is a left
(reader's right) posterior parietal
hyperdense hemorrhage with surrounding
hypodense edema in the white matter and
no evidence of enhancement. (B) MRI
(performed 2 weeks later). There isa
subacute left postertor parieto-occipital
hemorrhage. There is a centrally
increased signal intensity witha
peripheral hypotntense rim. Surrounding
the hemorrhage, there is high signal
intensity in the white matter,
representing edema.
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