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Cognitive Functioning and Degree of Psychosis in
Schizophrenics given many Electroconvulsive Treatments

By DONALD I. TEMPLER, CAROL F. RUFF and GLORIA ARMSTRONG

ProBLEM

Coldman, Gomer, and Templer (2) found
that the Bender-Gestalt and Benton Visual
Retention Test performances of male chronic
schizophrenic in-patients with a history of 50
or more electroconvulsive treatments (ECT)
| were significantly inferior to those of control
patients matched for age, level of education,
and race. However, the authors maintained
that it cannot be inferred with certainty that
ECT causes permanent brain damage since it
is possible that schizophrenic patients more
likely to receive ECT are those whose psychosis
is mare severe. It has been reported that patients
with the so-called functional psychiatric dis-
orders tend to do poorly on tests of organicity (5).

The purposes of the present research were (i)
o replicate the findings of Goldman et al.; (ii) to
compare ECT and control patients on the
Wechsler Adult Intelligence Scale (WAIS); and
(iii) to compare the degree of psychosis of ECT
and control patients.

METHOD

Subjects were 14 male and 30 female schizo-
phrenics in Western State Hospital, Hopkins-
ville, Kentucky. Of these patients 22 Had a
history of from 4o to 263 ECT with a median
number of 58-5. All ECT was administered
carlier than seven years ago. The 22 control
patients 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 C,
Administration A). Ten of the ECT patients and
18 of the control patients were able to complete
the Minnesota Multiphasic Personality Inven-
tory (MMPI). The Pascal and Suttell (3)
‘ method of scoring for deviations on the Bender-

TasLe [

Extent of between-group maiching and mean Bender-
Gestalt, Benton, and WAIS scores for ECT and
control groups

ECT group Control group

Mean S.D. Mean S.D.

Age e L 43°86 10-99 42-23 8:61
Years of education 9-86 3-47 9-82 3-08
Bender error score 12417 87-32 56-82 46-17
Benton error score 18-48 528 14-82 5-6o
Benton no. correct 129 1-76 2:18 2-08
WAIS verbal IQ .. 68-50 16-86 79-72 14°67

WALIS performance IQ, 65-68 17-67  75°59 14°64
WALIS full scale IQ 65-73 16-87 76-77 1465

Gestalt was employéd. Two scoring systems
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 each figiire of each
card (1). The interscorer reliability coefficients
between the two scorers were g9 (p < -or1) for
the Bender-Gestalt error scores, *g97 (p < -or1)
for the Benton error scores, and +g5 (¢ < -o1)
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 developed by
Watson (4) to differentiate organics from
schizophrenics. The unweighted long form of
the Sc-O Scale was employed.

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
requested to sort the 44 sets of answers on the
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-
tions:

‘Place the 44 sets of WAIS answers into two
categories, with those of the 22 most psychotic
patients in one category and those of the 22 least
psychotic patients in the other. Consider looseness of
associations, peculiar ideation, idiosyncratic re-
sponses, and. in general the abnormalities 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 most
psychotic and the 22 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 (¢t =
3:20, p < -o1). The mean Benton error score
was 18-48 for the ECT group and 14-82 for the
control group (! = 2-20, p < -05), and the
mean Benton number correct score was I -29 for
the ECT group and 2-18 for the control group
(t = 1-67, p < -05). On the WAIS, the ECGT
and control group respective means were 68-50
and 79-72 for Verbal IQ (¢ = 2-46, p < -o1),
6568 and 75-59 for Performance IQ (¢ = 2-02,
p < -o5), and 65-73 and 76-77 for Full Scale
IQ (¢t = 232, p < -05).

For the ECT group, the product-moment
correlation coefficient between number of ECT
received and Bender-Gestalt error score was
-07 (n.s.) ; between number of ECT and Benton
error score, -34. (f < -10); between number of
ECT and Benton number correct score, -37
(¢ < -o05); between number of ECT and
Verbal IQ, - 10 (n.s.); between number of ECT
and Performance 1Q, *34 (p < -10); between
number of ECT and Full Scale IQ, -26 (n.s.).

The mean MMPI Sc Scale score was 40-go
for the 10 ECT patients who completed the
MMPI and 36-50 for the 18 control patients
who completed the MMPI (¢ = -93, n.s.). In
nine instances both the ECT patients and their
control patients completed the MMPI. The
mean Sc Scale score for these nine ECT patients
was 41 +478; the mean of the corresponding nine
control patients was 35-89 (t = 1-07, n.s.). On
the MMPI Sc-O Scale (upon which a higher

score indicates a greater probability of organicity
and a lesser one of schizophrenia), the 10 EQT
patients obtained a mean score of 38-00 and the
18 control patients obtained a mean score of
42-11 (t = 1-51, n.s.). For the nine cases ip
which the ECT patients and their controls hoth
completed the MMPI, the mean Sc-O Scales
scores were 38-22 and 45-44 respectively
(¢ =219, p < -05).

One of the clinical psychologist raters classi-
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<C-0g),
The other clinical psychologist classified 16 ECT
patients’ protocols and 6 control protocols into
the ‘22 most psychotic’ category (X*=g-08,
p<-or).

One of the clinical psychologists classified 14
ECT patients’ and 8 of the control patients
Bender-Gestalt reproductions into the ‘22 most

psychotic’ category (¥* = 3-27, p < -10). The L

other psychologist classified 15 ECT patients’
Bender-Gestalt reproductions and 7 control
patients’ reproductions into the ‘22 most
psychotic’ category (x* = 5-80, p < -02).

CoNcLUSIONS AND DiIscussioN

The Goldman ¢t 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
to be inferior on the WAIS. However, the ECT
patients were found to be more psychotic on all
eight indices of psychoses—both of the MMPI
Sc Scale score comparisons, both of the Sc-0
Scale comparisons, both sets of clinical judge-
ments upon the WAIS, and both sets of clinical
judgements upon the Bender-Gestalt. The level |
of significance is beyond the -o05 level in three of
these comparisons. Furthermore, for the 10
ECT patients who completed the MMPI, the
correlation coefficient between number of ECT |
received and Sc Scale score is -77 (p < -o1).

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. In/
order to equate both groups for degree of!
psychosis, the 10 ECT patients who completed !
the MMPI were matched for MMPI Sc Scalt
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sore as closely as possible with 10 control
atients. The mean absolute difference between
these ECT and control patients on the Sc Scale
is 1-g points. The mean Sc Scale scores for the
ECT and control patients were almost identical,
40-90 and 40-80 respectively. The respective
mean difference for these MMPI matched ECT
and control patients is 76-9 and 35-9 (¢ = 2-28,
p < +05) for Bender-Gestalt error score; 159
and 140 (¢ = 1-01, n.s.) for Benton error score;
o-10 and 2-00 (! = 1-00, n.s.) for Benton
number correct score; 77-1 and 82-1 (i = -14,
ns.) for Verbal IQ; 78-3 and 79-8 (t = -24,
ns.) for Performance IQ; and 761 and 8o-1
(t= 78, n.s.) for Full Scale IQ.

It is apparent that the Benton and WAIS
performances of ECT and control patients are
very similar when degree of psychosis is con-
trolled for. However, even with the two groups
so maiched for psychopathology, the ECT
patients’ Bender-Gestalt performance was signi-
ficantly inferior to that of the control group. It
is not certain why such significance was obtained
upon a test of perceptual-motor functioning but
not upon tests of memory and general intelli-

Donald I. Templer, h.p.,* Chief Psychologist,
Carol F. Ruff, m.A., Chief Psychologist,

Gloria Armstrong, M.A., Psychologist,
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gence. However, with the 22 ECT patients and
their 22 control patients, the greatest level of
significance was obtained with the Bender-
Gestalt. Such a finding was also reported in the
Goldman et al. study. The ECT patients’

inferior Bender-Gestalt rm oes suggest

that ECT causes per: t brain damage.
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LONG-TERM EFFECTS OF ELECTROCONVULSIVE THERAPY UPON
MEMORY AND PERCEPTUAL-MOTOR PERFORMANCE

HERBERT !\(_;_?LDMAN’ FRANK E. GOMER, AND DONALD 1. TEMPLER

VA Hospital, Jefferson Barracks, Mo.

ProsLeMm

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, 13), There
appear to be only two investigations that determined the cognitive effects of ECT
after a number of months ®. 9. 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® g 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
literature have not been controlled: adequately for the assessment of such impair-
ment. Furthermore, the number of ECT have been far fewer than in the present
research.

2
METHOD

Ss were 40 male chronie schizophrenic patients in Jefferson Barracks Veterans
Administration Hospital. Twenty patients with a history of 50 or more ECT were
assigned to the ECT group, and 20 patients with no record of ECT were matched
with individual ECT Ss for age (within 5 years), race, and level of education

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 a
median of 69.5, and there was a range of 10 to 15 years since the last course of ECT.

TasLe 1. EXTENT OF BeTwerN-GROUP MATCHING AND MeaN BENDER-GESTALT AND BENTON
Scores ror ECT anp CoNTrOL Group

Bind ECT Group Control Group

Mean SD Mean SD
Age 45.8 4.2 43.6 4.9
Years of Education 10.9 2.3 10.8 2.4
Years of Hospitalization 19.8 3.6 17.3 2.6
Bender Error Score 69.9 31.6 35.9 15.9
Benton Error Score 19.2 8.1 14.3 6.9
Benton 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 pathology 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
seores” that consisted of a detailed analysis of specific errors in each figure of each
card®. The interscorer reliability coefficients between two scorers were .90
(p < .005) for the Bender-Gestalt error scores, .97 (p < .005) for the Benton
error scores, and .94 (p < .005) for the Benton number correct scores.

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 control group
(t = 1.90, p < .05), and the mean Bentor 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
correct score —.43 (p < .05).

The groups were not matched on length of hospitalization, 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 score. For the control group, the respective correlations

were .04, .27, and .12. 5

CONCLUSIONS

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
observation of progressive mental deterioration of epileptics, especially if un-
treated ).

Nevertheless, it cannot be inferred with complete certainty that ECT causes
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-
orders tend to do poorly on tests of organicity *. Therefore, one cannot be abso-
lutely positive that the ECT and control groups were equated for degree of pre-

ECT psychopathology.
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MALVARIA, THE HOFFER-OSMOND DIAGNOSTIC TEST, AND THE
~ BEHAVIOR OF PATIENTS*

Ww. J.{-C/RAIG
Queen’s University and Kingston (Ontario) Psychiatric Hospital

ProBLEM

Malvaria is a psychiatric disease proposed by Hoffer and Osmond (™, the
criterion for which is simply a mauve chromatograph stain extracted from the urine.,
Mauve producers were either schizophrenic or displayed features of this diagnosis.
Other studies ®) were less conclusive, but found these patients 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

from tranquillizers. The Hoffer-Osmond Diagnostic test (HOD), a self-rating set

of true-false statements, differentiated between mauve and nonmauve producing
patients in the same way that it differentiated between schizophrenies and neu-
rotics (),

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

MEeTHOD

From the psychiatric ward of a teaching general hospital, 82 patients were
obtained, all of whom were examined during the first few days after admission. Only
14 were on any tranquillizer, age ranged from 18 to 55, none was an alcoholie, drug
addict, psychopath, brain damaged (as far as was known), or below dull-normal
intelligence. Their symptoms were rated on the Wittenborn Psychiatric Rating
Scales™, and their ward behavior rated on the Nursing Observation of Behavior
Scales®. These measures were filed for scoring at a 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 data
were separated to prevent experimental bias as the project proceeded.

%

*The data were gathered from the psychiatric wards of the University Hospital, Saskatoon,
with li;u port,ﬂfrom Canadian Mental Health Grants, Analysis was assisted by the Medical Re.
search Council.
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Cognitive Functioning in Depressed

Geriatric Patients

With a History of ECT

Helen M. Pettinati, Ph.D., and Kathryn M. Bonner

Cognitive functioning in depressed geriatric
patients, Some with a history of ECT, was assessed
with the Trail Making B test. Depressed patients over
the age of 65 who had had at least one prior series of
ECT performed more poorly on the test than did
older patients with no history of ECT and younger
depressed patients regardless of their ECT history.
The groups did not differ in severity of depression.
Careful assessment of elderly patients’ history of
ECT will allow for more informed decisions about
the current use of ECT and an understanding of the
cognitive status of these patients.

(Am ] Psychiatry 141:49-52, 1984)

Electroconvulsive therapy (ECT) is currently a fa-
vored treatment for severe depression in the clder-
ly (1, 2). The physiological changes that accompany
the aging process can produce an increased sensitivity
to pharmacological side effects and toxicity that pre-
cludes widespread use of antidepressants in this popu-
lation (3, 4). Although no long-term adverse effects of
ECT have been documented, transient retrograde and
anterograde amnesia often occur, especially with bilat-
eral electrode placement (5-7). Fraser (1) reported
finding transient deficits in learning and lorge. recov-
ery time (marked by confusion and disorientazion) in
older depressed patients following a series of bilateral
ECT compared with younger depressed patients. He
ateributed the longer duration of postictal confusion to
the potential cumulative effect of ECT in the elderly.

The temporary deficits in new learning (short-term
memory) following recent bilateral ECT have been
extensively reported (5). Attentional deficits (usually
associated with depression) and short-term memory
deficits (dysfunction usually associared with the ECT
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amnestic syndrome, anterograde) have been reported
for both younger and older depressed patients (8).
However, the prolongation in the elderly patient of the
acute organic brain syndrome that typically is seen
immediatcly after ECT administration raises the possi-
bility that the depressed elderly patient may react
differently to an accepted form of treatment. Thus,
older patients often display more prolonged confusion
and disorientation than do younger patients.

Potentially confounding the clinical observation that
cognitive recovery is slow-paced for the depressed aged
individual is the likelihood that these patients have
already received ECT in previous hospital admissions.
There are reports that an extended history of ECT
(say, 50 or morc treatments) may produce longer-
lasting cognitive dysfunction (5, 9). A history of ECT
typically aids the clinician in determining how useful
ECT may be for trearment during the cusrent admis-
sion. However, there is litde empirical evidence about
the impact of a history of ECT on subsequent recovery
time from a current psychiatric illness or on the
individual’s ability to assimilate side effects of both
ECT and medication.

We rerrospectively examined the possible effects of
past ECT administration in a sample of depressed
elderly patients who were scheduled to receive ECT
during their current admission. We compared their
performance on the Trail Making B test (10), a neuro-
psychological measure of organic brain dysfunction,
with that of younger depressed individuals who also
were scheduled for ECT. We took a history of ECT for
each patient so that performance related to age could
be distinguished from performance related to a history
of ECT.

METHOD

The sample for this study was drawn from inpatients
at the Carrier Foundation with a diagnosis of major
depressive disorder or schizoaffective disorder accord-
ing to DSM-1I criteria who were scheduled to receive
ECT and who had agreed to participate in another
research study involving drug effects on ECT (11).
Twenty patients (13 women and seven men) were age
65 or over, with an average (=SD) age of 69.7+3.76
vears. Forty-one patients (29 women and 12 men)

were under age 65, with an average age of 41.7£12.45
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years. No patient had received ECT for at least 3
months before the current hospital admission.

As part of an ongoing study comparing bilateral and
nondominant unilateral ECT, we administered a test
battery designed by one of us (H.M.P.) to assess
cognitive functioning to each patient 3 to 6 hours
before his or her first ECT treatment. The test battery
included two measures of attention, four of short-term
memory (two verbal and two nonverbal), and two of
long-term memory (one verbal and one nonverbal). In
addition, the Trail Making B test from the Halstead-
Reitan Neuropsychological Battery (12) was included
to assess confusion and more general cognitive func-
tioning than is measured by the other tests in the
battery. Since the Trail Making B test was designed to
be sensitive to “‘organic brain dysfunction” and reflects
impairment associated with several different brain
locations, it is useful as a screening instrument for the
longer-lasting cognitive deficits due to ECT that might
be expected in the aged (10).

The Trail Making B test requires basic motor and
spatial skills, the ability to count and to follow a
complex plan, and cognitive flexibility. Each patient is
instructed to connect numbers and letters in sequential
order beginning with number 1, then proceeding to
letter A, number 2, letter B, and so forth. The patient is
interrupted and corrected when an error is made, then
instructed to proceed from that point. Total comple-
tion time, including time for corrections, is recorded in
seconds.

Cognitive functioning can also be affected by sever-
ity of depression (13), especially in elderly patients
suffering from pseudodementia (14). In addition to
making a DSM-III diagnosis, a psychiatrist completed
the Hamilton Rating Scale for Depression and the Brief
Psychiatric Rating Scale (BPRS). The patients were
asked to complete the Beck Depression Inventory and
the SCL-90-R (15).

Following data collection, we assessed the patients’
history of ECT through chart review. Patients were
rated as having had none, one, or two or more
previous ECT series, and we noted how long it had
been since the last ECT series. Information was based
on patient reports at admission, typically corroborated
by a relative. We could only verify these reports when
the treatment had been previously administered at
Carrier, which was the case for approximately 54% of
ECT series reported. Three patients (two older and one
younger) could not be specific about the actual number
of series and were conservatively assigned to having
had one prior series. All except two younger patients
with a history of ECT gave the specific date of their
last ECT series. These two patients were included in all
the analyses except the one comparing younger and
older patients in time elapsed since last ECT. Electrode

placement and the number of treatments per series in .

prior admissions were largely unrecorded. Chart re-
view was conducted without knowledge of the results
of the Trail Making B test, and the reviewer was
unaware of the purpose of this study.
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RESULTS

Of the 20 older depressed patients, only five (25%)
had not received any prior ECT. In contrast, 23 (56%)
of the younger depressed patients had no prior ECT,
Not surprisingly, older depressed patients were signifi-
cantly more likely to have received previous ECT
treatments (x>=5.24, df=1, p<.02).

According to psychiatrist ratings, the older patients
were not more depressed than the younger ones. On
the Hamilton depression scale, older patients had a

mean (+SD) of 19.60+7.28 compared with a mean of :

20.22+7.24 for younger patients; on the BPRS, older

patients scored an average of 36.10+9.23 while ]

younger patients scored an average 37.1729.00. Older
patients rated themselves as less depressed than the
younger patients did, with a mean on the Beck inven-

tory of 22.92+14.17 for older patients versus

31.45+12.29 for younger omes (t=2.28, df=52,
p<.05, two-tailed) and means on the SCL-90-R of

1.18%+0.66 for older patients and 1.67+0.74 for §

younger ones (t=2.28, df=50, p<.05, two-tailed).
The most important findings assessing the effects of

age and history of ECT were evaluated by two-way

analysis of variance, with the number of seconds
required to complete the Trail Making B test as the .

dependent variable. This analysis, illustrated in figure | 3
1, yielded a significant interaction (F=3.27, df=2, 55, &

p<.05). That is, the length of time required to com-

plete the test increased if the patient both was over the

age of 65 and had a history of ECT. Specifically,

cognitive functioning was more deficient in the de- $

pressed patients in the presence of two factors: ageand F&

history of ECT.

Two-tailed t tests were conducted on the data mea- &
suring performance on the Trail Making B test for both .
older and younger patients who had received one prior &
series of ECT; older patients had a mean (+5D) score #&

of 386.40+218.21 seconds versus 231.25+95.63 sec- &

onds for the younger patients (t=1.9, df=11, p<.10). ; :
For patients who had received at least two series of &
ECT, older patients had a mean score on the test of &

535.50+326.99 seconds versus 202.10+109.39 sec- $&.

onds for younger patients (t=4.4, df=18, p<.005). In $&

both cases the older patients required more time to "5

complete the test.

Older patients with no history of ECT had a mean !
score of 218.40+64.46 seconds, which was signifi- }

cantly less time than that needed by older patients with

a history of ECT, who had a mean score of :

485.80+296.03 seconds (t=3.08, df=18, p<.01). The

two groups did not differ significantly in mean age 3 k-
(xSD) (69.80+4.09 years versus 69.67+3.79 years, §
respectively). In addition, older depressed patients §

with no history of ECT (mean score=218.40 seconds)

were more likely. to perform in the same way as the
younger depressed patients with no prior ECT (mean
score=166.61x98.49 seconds) as well as those young-
er depressed patients with prior ECT (mean= 3t

215.06+101.60 seconds). There were no significant
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FIGURE 1. Performance on Trail Making B Test by Age and Amount
of Prior ECT
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differences between younger patients with and without
a history of ECT in the amount of time needed tc
complete the B test.

Because there were only five patients over age 65
with no history of ECT, the results, although statisti-
cally significant, may capitalize on chance factors.
Therefore, we did a regression analysis assessing the
relative effects of age and prior ECT on test perform-
ance (the dependent variable) for all 61 patients, so
that age was treated as a continuous rather than a
dichotomous variable. Severity of depression at the
time of testing as measured by the Hamilton depres-
sion scale was covaried to equate severity of depression
across all ages. There still was a significant interaction
(F=3.42, df=1, 57, p<.07) between age and prior
ECT, indicating that as the patients got older (not
necessarily over 65 years) and had a history of ECT,
deficits in cognitive functioning became more pro-
nounced.

Although we expected an age differential in cerebral
impairment only on the Trail Making B Test, we did a
similar analysis on the other tests in the cognitive
battery. For all ages, prior ECT did correlate with the
short-term verbal memory tests but not with the tests
of attention or long-term memory. Significant main
effects for prior ECT were found on the paired asso-
ciates test (F=4.85, df=1, 59, p<.05) and the short
story test (F=3.00, df=1, 55, p<.08) from the
Wechsler Memory Scale (16). There was no differential
effect for the older individual.

Am | Psychiatry 141:1, January 1984
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FIGURE 2. Severity of Depression Found on the Hamilton Rating
Scale at Time of Admission by Age and Amount of Prior ECT
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Differences in cognitive functioning due to both age
and history of ECT are important only if these defi-
ciencies cannot be attributed to more severe depression
in the older patient with a history of ECT. A two-way
analysis of variance assessing severity of depression at
admission (based on the psychiatrist’s rating on the
Hamilton depression scale) was performed on the
sample who had completed the Trail Making B test
according to age and amount of prior ECT a patient
had received. As illustrated in figure 2, of the six
possible groups no one group of patients was signifi-
cantly more depressed than any other group. The older
patients who previously had received ECT were not
more depressed on admission than older patients who
had no history of ECT or than any of the younger
groups of patients.

We performed a regression analysis assessing per-
formance on the Trail Making test by age and the
qumber of months since the last ECT for those patients
who reported prior ECT. The number of months since
the last ECT series did not account for the results over
and above age; therefore there was no relationship
berween time since the last ECT and the performance
on the test. Data were available for 16 of the 18
younger patients and for all 15 of the older patients
with a history of ECT. Younger patients had a mean

(=SD) of 65.06+92.26 months since last series of ECT
and older patients had a mean of 52.20x77.41
months. Thus, both groups averaged at least 4 years
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since last ECT and there was no sratistical difference
between the two groups. Six (40%) of these 15 older
patients and seven (44%) of these 16 younger patients
had had ECT within a year of our study.

The mean (+SD) number of series of prior ECT
reported in the patients’ history was not significantly
different for younger parients (2.28%1.49) than for
older patients (2.87+2.42).

There was a nonsignificant trend reflecting a rela-
tionship between the number of prior series of ECT
and more deficient performance on the test among the
older patients (r=.37, df=13, n.s.) which was directly
opposite to and significantly greater than (p<.05) that
found in younger patients (r=-.22, df=16, n.s.).

DISCUSSION

In this study, elderly depressed parients with a
history of ECT were found to be more likely than
similar patients with no history of ECT or younger
depressed patients regardless of their history for ECT
to show some cognitive dysfunction. The difference
cannot be laid to a more serious depression, a more
extensive history of ECT, or more recent ECT treat-
ments.

Although this retrospective small-group study must
be interpreted cautiously, it suggests that the depressed
older patient with a history of ECT may be functioning
less efficiently than older depressed patients who have
never received ECT. The results, if replicated, suggest
longer lasting effects of ECT in elderly patients. There
is, however, art least one other possible interpretation
of this finding. We were unable to assess electrode
placement in prior treatments accurately. Since bilater-
al ECT is more extensively used, it is possible that the
cognitive effects noted in those patients with a history
of ECT can be attributed to previous bilateral elec-
trode placement. Although this hypothesis might be
dismissed, since younger depressed patients with a
similar history did not show this effect (and their
chances of having had unilateral placement are proba-
bly only slightly greater), it is possible that bilateral
ECT has potentially more side effects for the older
patient. That possibility would support Fraser’s (1)
recommendation to use nondominant unilateral ECT
to minimize the cognitive side effects of ECT in the
elderly.

When one is evaluating treatment alternatives for
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the older patient, focusing on the patient’s history of
ECT along with other significant ECT treatment varia.
bles such as monitoring seizure length, deciding on
unilateral versus bilateral electrode placement and so
forth (17) is not unlike the strict monitoring of
psychopharmacologic treatments due to such factors
as differences in drug half-life and absorption rates for
patients of all ages. Thus, the “proper dosage” of ECT
may need to be more carefully evaluated for older
patients just as special monitoring of psychotropic
medications is required with these patients. A history
of ECT, therefore, may be an important consideration
in evaluating the level of functioning of a depressed
older patient and a significant factor in shaping expec-
tations for the course of recovery.
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Cognitive Functioning and Degree of Psychosis in
¢ Schizophrenics given many Electroconvulsive Treatments

By DONALD I. TEMPLER, CAROL F. RUFF and GLORIA ARMSTRONG

ProBLEM

i Goldman, Gomer, and Templer (2) found

that the Bender-Gestalt and Benton Visual
Retention Test performances of male chronic
schizophrenic in-patients with a history of 50
or more electroconvulsive treatments (ECT)
were significantly inferior to those of control
7| patients matched for age, level of education,
' and race. However, the authors maintained
. (hat it cannot be inferred with certainty that
ECT causes permanent brain damage since it
is possible that schizophrenic patients more
) Jikely to receive ECT are those whose psychosis
i is more severe. It has been reported that patients
{ with the so-called functional psychiatric dis-
orders tend to do poorly on tests of organicity (5).

The purposes of the present research were (i)

o replicate the findings of Goldman et al. ; (ii) to
{ compare ECT and control patients on the
| Wechsler Adult Intelligence Scale (WAIS); and
(iii) to compare the degree of psychosis of ECT
' and control patients.

MEeTHOD

Subjects were 14 male and 30 female schizo-
phrenics in Western State Hospital, Hopkins-
ville, Kentucky. Of these patients 22 lad a
history of from 40 to 263 ECT with a median
number of 58-5. All ECT was administered
carlier than seven years ago. The 22 control
patients 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 C,
Administration A). Ten of the ECT patients and
18 of the control patients were able to complete
the Minnesota Multiphasic Personality Inven-
tory (MMPI). The Pascal and Suttell (3)
method of scoring for deviations on the Bender-

TasLE I

Extent of between-group maiching and mean Bender-
Gestalt, Benton, and WAIS scores for ECT and
conirol groups

ECT group Control group

Mean S.D. Mean S.D.

Age 5 il 43-86 10-99 42-23 8-61
Years of education 9-86 3-47 g:82 308
Bender error score 124-17 87-32 56-82 46-17
Benton error score 18-:48 5-28 14-82 5-6o
Benton no. correct 129 1-76 2-18 2-08
WAIS verbal IQ .. 68-50 16-86 79-72 14-67

WALIS performance IQ,  65-68 17:67 75-59 14-64
WALIS full scale IQ 65°73 16-87 76-77 14-65

Gestalt was employéd. Two scoring systems
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 each figire of each
card (1). The interscorer reliability coefficients
between the two scorers were *99 (p < -or) for
the Bender-Gestalt error scores, *97 (p < -or)
for the Benton error scores, and -g5 (¢ < -0I)
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 developed by
Watson (4) to differentiate organics from
schizophrenics. The unweighted long form of
the Sc-O Scale was employed.

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
requested to sort the 44 sets of answers on the
Verbal section of the WAIS into the 22 most
psychotic and the 22 least psychotic. The two
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442 DEGREE OF PSYCHOSIS IN SCHIZOPHRENICS GIVEN MANY ELECTROCONVULSIVE TREATMENTS

psychologists were given the following instruc-
tions:

‘Place the 44 sets of WAIS answers into two
categories, with those of the 22 most psychotic
patients in one category and those of the 22 least
psychotic patients in the other. Consider looseness of
associations, peculiar ideation, idiosyncratic re-
sponses, and in general the abnormalities 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 most
psychotic and the 22 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 (¢t =
3:20, p < -o1). The mean Benton error score
was 18-48 for the ECT group and 14.-82 for the
control group (¢ = 2°20, § < -05), and the
mean Benton number correct score was I -2qg for
the ECT group and 2-18 for the control group
(t = 1:67, p < +05). On the WAIS, the ECT
and control group respective means were 68-50
and 79-72 for Verbal IQ (¢ = 2-46, p < -o1),
6568 and 75 - 59 for Performance IQ (¢ = 2-02,
p < -o05), and 65-73 and 7677 for Full Scale
IQ (t = 2-32, p < -05).

For the ECT group, the product-moment
correlation coefficient between number of ECT
received and Bender-Gestalt error score was
-07 (n.s.) ; between number of ECT and Benton
error score, ‘34 (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 IQ, *34 (p < -10); between
number of ECT and Full Scale IQ, -26 (n.s.).

The mean MMPI Sc Scale score was 40-9o
for the 10 ECT patients who completed the
MMPI and 36-50 for the 18 control patients
who completed the MMPI (¢ = -93, n.s.). In
nine instances both the ECT patients and their
control patients completed the MMPI. The
mean Sc Scale score 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

score indicates a greater probability of organicit
and a lesser one of schizophrenia), the 10 ECT
patients obtained a mean score of 3800 and the
18 control patients obtained a mean score of
4211 (t = 1'51, n.s.). For the nine cases ip
which the ECT patients and their controls hoth
completed the MMPI, the mean Sc-O Scales
scores were 38-22 and 45-44 respectively
(¢t =2-19, p < -05).

One of the clinical psychologist raters classi-
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 protocols into
the ‘22 most psychotic’ category (X*=g-o8,
p<-or).

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

score as cl
patients. T1
these ECT
is 1+9 point
¢ ECT and cc
l 40°90 and
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psychotic’ category ( ¥* = 580, p < -02).

ConcLusioNs AND DiscussioNn

The Goldman et 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
to be inferior on the WAIS. However, the ECT
patients were found to be more psychotic on all {
eight indices of psychoses—both of the MMPI
Sc Scale score comparisons, both of the Sc-0
Scale comparisons, both sets of clinical judge-
ments upon the WAIS, and both sets of clinical
judgements upon the Bender-Gestalt. The level
of significance is beyond the -o5 level in three of
these comparisons. Furthermore, for the 10
ECT patients who completed the MMPI, the
correlation coefficient between number of ECT |
received and Sc Scale score is 77 (p < -oi).

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. In/
order to equate both groups for degree o
psychosis, the 10 ECT patients who completet |
the MMPI were matched for MMPI Sc Scal;
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sore as closely as possible with 10 control
patients. The mean absolute difference between
these ECT and control patients on the Sc Scale
is 1-9 points. The mean Sc Scale scores for the
ECT and control patients were almost identical,
4090 and 40-80 respectively. The respective
mean difference for these MMPI matched ECT
and control patients is 76-9 and 35-9 (¢t = 2-28,

< -05) for Bender-Gestalt error score; 159
and 140 (¢ = 101, n.s.) for Benton error score;
910 and 2-00 (¢ = 1-00, n.s.) for Benton
number correct score; 77-1 and 82-1 (t = -14,
ns.) for Verbal IQ; 78-3 and 798 (¢t = -24,
ns.) for Performance IQ; and 761 and 8o-1
(t= 78, n.s.) for Full Scale IQ.

It is apparent that the Benton and WAIS
performances of ECT and control patients are
very similar when degree of psychosis is con-
trolled for. However, even with the two groups
so0 matched for psychopathology, the ECT
patients’ Bender-Gestalt performance was signi-
ficantly inferior to that of the control group. It
is not certain why such significance was obtained
upon a test of perceptual-motor functioning but
not upon tests of memory and general intelli-

Donald I. Templer, pu.n.,* Chief Psychologist,
Carol F. Ruff, M.A., Chief Psychologisi,

Gloria Armstrong, M.A., Psychologist,
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gence. However, with the 22 ECT patients and
their 22 control patients, the greatest level of
significance was obtained with the Bender-
Gestalt. Such a finding was also reported in the
Goldman et al. study. The E atients’

i?erior Bender-Gestalt performance does suggest
that ECT causes per rain damage.
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LONG-TERM EFFECTS OF ELECTROCONVULSIVE THERAPY UPON
MEMORY AND PERCEPTUAL-MOTOR PERTFORMANCE

HERBERT rLGfLD.\IAN, FRANK E. GOMER, AND DONALD I. TEMPLER

VA Hospital, Jefferson Barracks, Mo.

ProBLEM

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, 8, 10, 11, '3 There
appear to be only two Investigations that determined the cognitive effects of ECT
after a number of months®. 9. 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 inconelusive. The studies reported in the
literature have not been controlled: adequately for the assessment of such impair-
ment. Furthermore, the number of ECT have been far fewer than in the present
research.

METHOD )

Ss were 40 male chronic schizophrenic patients in Jefferson Barracks Veterans
Administration Hospital. Twenty patients with a history of 50 or more ECT were
assigned to the ECT group, and 20 patients with no record of ECT were matched
with individual ECT Ss for age (within 5 years), race, and level of education
(within 2 years), and were assigned to the control group. Four Ss were eliminated
from 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 a
median of 69.5, and there was a range of 10 to 15 years since the last course of ECT.

TaBLe 1. EXTENT OF BerwerN-Grour MATCHING AND MraN BENDER-GESTALT AND BENTON
Sconres For ECT anp CoNTROL Group

iy ECT Group Control Group

Mean SD Mean SD
Age 45.8 4.2 43.6 4.9
Years of Education 10.9 2.3 10.8 2.4
Years of Hospitalization 19.8 3.6 17.3 2.6
Bender Error Score 69.9 31.6 35.9 15.9
Benton Error Score 19.2 8.1 14.3 6.9
Benton No. Correct 2.6 1.8 3.8 2.4

LO

The Bender-
tests that reflect
systems. The Pa
Gestalt designs 1
(1) the number o
scores’’ that cons
card®). The ir
(p < .005) for 1
error scores, and

As indicated
for the ECT grou
‘Benton error sco:
(t =190, p < .
ECT group and 3

For the ECT
and Bender-Gest:
Benton error scort
correct score —.4

The groups w
investigators mair
important in this
years of hospitali:
were .28 for Bem
Benton number ¢
were .04, .27, and

The significa
Bender-Gestalt ar
course of treatme:
more, it seems pla
damaging effect of
between number o
ECT-produced str
observation of pr
treated 42,

Nevertheless,
permanent brain p
to receive ECT ar
it has been report
orders tend to do }
lutely positive tha
ECT psychopathol

1. Benton, A. L. 1

. tions. New York: P

2. Erwin, E. F. and
treatment. Per 1

3. Kenpauy, B. 8, D
their effect on

4, gxzmon,GJ.& .4

a 5. ASCAL, G. R, an

6. Pascar, G.R.

the individual o




'RAPY UPON
'ANCE

({PLER

erceptual-motor
sive treatments
iCT upon psy-
ound decreased
0, 11, 13)  There
effects of ECT
neither control

In the report
rschach scores
reported that a
‘ter the last of

er ECT causes
iported in the
f such impair-
in the present

acks Veterans
ore ECT were
were matched
.of education
ere eliminated
d no scorable
pstalt and the
administered
'extent of the
) ECT with a
surse of ECT.

AND BENTON

{roup
SD

4.9
2.4
2.6
15.9
6.9
2.4

—_—

i e e i

LONG-TERM EFFECTS OF ELECTROCONVULSIVE THERAPY 33

The Bender-Gestalt and Benton were selected because they are well established
tests that reflect brain pathology 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 .90
(p < .005) for the Bender-Gestalt error scores, .97 (p < .005) for the Benton
error scores, and .94 (p < .005) for the Benton number correct scores.

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 control 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
correct score —.43 (p < .05).

The groups were not matched on length of hospitalization, 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 score. For the control group, the respective correlations

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

CONCLUSIONS

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
observation of progressive mental deterioration of epileptics, especially if un-
treated “).

Nevertheless, it cannot be inferred with complete certainty that ECT causes
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-
orders tend to do poorly on tests of organicity “*). Therefore, one cannot be abso-
lutely positive that the ECT and control groups were equated for degree of pre-

ECT psychopathology.
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Cognitive Functioning in Depressed Geriatric Patients
With a History of ECT

Helen M. Pettinati, Ph.D., and Kathryn M. Bonner

Cognitive functioning in depressed geriatric
patients, some with a history of ECT, was assessed
with the Trail Making B test. Depressed patients over
the age of 65 who bad had at least one prior series of
ECT performed more poorly on the test than did
older patients with no history of ECT and younger
depressed patients regardless of their ECT history.
The groups did not differ in severity of depression.
Careful assessment of elderly patients’ history of
ECT will allow for more informed decisions about
the current use of ECT and an understanding of the
cognitive status of these patients.

(Am ] Psychiatry 141:49-52, 1984)

lectroconvulsive therapy (ECT) is currently a fa-
vored treatment for severe depression in the clder-

ly (1, 2). The physiological changes that accompany
the aging process can produce an increased sensitivity
to pharmacological side effects and toxicity that pre-
cludes widespread usc of antidepressants in this popu-
lation (3, 4). Although no long-term adverse effects of
ECT have been documented, rransient retrograde and
anterograde amnesia often occur, especially with bilat-
eral electrode placement (5-7). Fraser (1) reported
finding transient deficits in learning and lorge. recov-
ery time (marked by confusion and disorientaion) in
older depressed patients following a series of bilateral
ECT compared with younger depressed patients. He
attributed the longer duration of postictal confusion to
the potential cumulative effect of ECT in the elderly.
The temporary deficits in new learning (short-term
memory) following recent bilateral ECT have been
extensively reported (5). Artentional deficits (usually
associated with depression) and short-term memory
deficits (dysfunction usually associated with the ECT
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amnestic syndrome, anterograde) have been reported
for both younger and older depressed patients (8).
However, the prolongation in the elderly patient of the
acute organic brain syndrome that typically is seen
immediately after ECT administration raises the possi-
bility that the depressed elderly patient may react
differently to an accepted form of treatment. Thus,
older patients often display more prolonged confusion
and disorientation than do younger patients.

Potentially confounding the clinical observation that
cognitive recovery is slow-paced for the depressed aged
individual is the likelihood that these patients have
already received ECT in previous hospital admissions.
There are reports that an extended history of ECT
(say, 50 or more treatments) may produce longer-
lasting cognitive dysfunction (5, 9). A history of ECT
typically aids the clinician in determining how useful
ECT may be for treatment during the cusrent admis-
sion. However, there is little empirical evidence about
the impact of a history of ECT on subsequent recovery
time from a current psychiatric illness or on the
individual’s ability to assimilate side effects of both
ECT and medication.

We retrospectively examined the possible effects of
past ECT administration in a sample of depressed
elderly patients who were scheduled to receive ECT
during their current admission. We compared their
performance on the Trail Making B test (10), a neuro-
psychological measure of organic brain dysfunction,
with that of younger depressed individuals who also
were scheduled for ECT. We took a history of ECT for
each patient so that performance related to age could
be distinguished from performance related to a history
af EGL

METHOD

The sample for this study was drawn from inpatients
at the Carrier Foundation with a diagnosis of major
depressive disorder or schizoaffective disorder accord-
ing to DSM-III criteria who were scheduled to receive
ECT and who had agreed to participate in another
research study involving drug effects on ECT (11).
Twenty patients (13 women and seven men) were age
65 or over, with an average (=£SD) age of 69.7+3.76
vears. Forty-one patients (29 women and 12 men)

were under age 65, with an average age of 41.7x12.45
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COGNITIVE FUNCTIONING IN DEPRESSED GERIATRIC PATIENTS

years. No patient had received ECT for at least 3
months before the current hospital admission.

As part of an ongoing study comparing bilateral and
nondominant unilateral ECT, we administered a test
battery designed by one of us (H.M.P.) to assess
cognitive functioning to each patient 3 to 6 hours
before his or her first ECT treatment. The test battery
included two measures of attention, four of short-term
memory (two verbal and two nonverbal), and two of
long-term memory (one verbal and one nonverbal). In
addition, the Trail Making B test from the Halstead-
Reitan Neuropsychological Battery (12) was included
to assess confusion and more general cognitive func-
tioning than is measured by the other tests in the
battery. Since the Trail Making B test was designed to
be sensitive to “organic brain dysfunction” and reflects
impairment associated with several different brain
locations, it is useful as a screening instrument for the
longer-lasting cognitive deficits due to ECT that might
be expected in the aged (10).

The Trail Making B test requires basic motor and
spatial skills, the ability ro count and to follow a
complex plan, and cognitive flexibility. Each patient is
instructed to connect numbers and letters in sequential
order beginning with number 1, then proceeding to
letter A, number 2, letter B, and so forth. The patient is
interrupted and corrected when an error is made, then
instructed to proceed from that point. Total comple-
tion time, including time for corrections, is recorded in
seconds.

Cognitive functioning can also be affected by sever-
ity of depression {13), especially in elderly patients
suffering from pseudodementia (14). In addition to
making a DSM-III diagnosis, a psychiatrist completed
the Hamilton Rating Scale for Depression and the Brief
Psychiatric Rating Scale (BPRS). The parients were
asked to complete the Beck Depression Inventory and
the SCL-90-R (15).

Following data collection, we assessed the patients’
history of ECT through chart review. Patients were
rated as having had none, one, or two or more
previous ECT series, and we noted how long it had
been since the last ECT series. Information was based
on patient reports at admission, typically corroborated
by a relative. We could only verify these reports when
the treatment had been previously administered at
Carrier, which was the case for approximately 54% of
ECT series reported. Three patients (two older and one
younger) could not be specific about the actual number
of series and were conservatively assigned to having
had one prior series. All except two younger patients
with a history of ECT gave the specific date of their
last ECT series. These two patients were included in all
the analyses except the one comparing younger and
older patients in time elapsed since last ECT. Electrode

placement and the number of treatments per series in .

prior admissions were largely unrecorded. Chart re-
view was conducted without knowledge of the results
of the Trail Making B test, and the reviewer was
unaware of the purpose of this study.

50

RESULTS

Of the 20 older depressed patients, only five (25%)
had not received any prior ECT. In contrast, 23 (56%)
of the younger depressed patients had no prior ECT,
Not surprisingly, older depressed patients were signifi-
cantly more likely to have received previous ECT
treatments (x-=5.24, df=1, p<.02).

According to psychiatrist ratings, the older patients
were not more depressed than the younger ones. On
the Hamilton depression scale, older patients had a

mean (£SD) of 19.60+7.28 compared with a mean of :

20.22+7.24 for younger patients; on the BPRS, older
patients scored an average of 36.10+9.23 while ¥

younger patients scored an average 37.17+9.00. Older

patients rated themselves as less depressed than the

younger patients did, with a mean on the Beck inven-

tory of 22.92+14.17 for older patients versus °
31.45%x12.29 for younger ones (t=2.28, df=52, |

p<.05, two-tailed) and means on the SCL-90-R of

1.18+0.66 for older patients and 1.67+0.74 for g

younger ones (t=2.28, df=50, p<.0S, two-tailed).
The most important findings assessing the effects of

age and history of ECT were evaluated by two-way

analysis of variance, with the number of seconds §

required to complete the Trail Making B test as the -
dependent variable. This analysis, illustrated in figure
1, yielded a significant interaction (F=3.27, df=2, 5§, .
p<.05). That is, the length of time required to com-

plete the test increased if the patient both was over the ‘-

age of 65 and had a history of ECT. Specifically,

cognitive functioning was more deficient in the de- !
pressed patients in the presence of two factors: age and

history of ECT.

Two-tailed t tests were conducted on the data mea- :

suring performance on the Trail Making B test for both

older and younger patients who had received one prior &
series of ECT; older patients had a mean (£5D) score 8
of 386.40=218.21 seconds versus 231.25£95.63 sec- #&
onds for the younger patients (t=1.9, df=11, p<.10). $&-
For patients who had received at least two series of 3

ECT, older patients had a mean score on the test of

535.50%£326.99 seconds versus 202.10+109.39 sec- §

onds for younger patients (t=4.4, df=18, p<.005). In

both cases the older patients required more time to °

complete the test.

Older patients with no history of ECT had a mean ]

score of 218.40%64.46 seconds, which was signifi-

cantly less time than that needed by older patients with $&

a history of ECT, who had a mean score of
485.80+296.03 seconds (t=3.08, df=18, p<.01). The
two groups did not differ significantly in mean age

(£SD) (69.80%4.09 years versus 69.67+3.79 years, §
respectively). In addition, older depressed patients §

with no history of ECT (mean score=218.40 seconds)

were more likely. to perform in the same way as the &

younger depressed patients with no prior ECT (mean
score=166.61+98.49 seconds) as well as those young-

er depressed patients with prior ECT (mean=
215.06+101.60 seconds). There were no significant

Am ] Psychiatry 141:1, January 1984
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FIGURE 1. Performance on Trail Making B Test by Age and Amount
of Prior ECT
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differences between younger patients with and without
a history of ECT in the amount of time needed tc
complete the B test.

Because there were only five patients over age 65
with no history of ECT, the results, although statisti-
cally significant, may capitalize on chance factors.
Therefore, we did a regression analysis assessing the
relative effects of age and prior ECT on test perform-
ance (the dependent variable) for all 61 patients, so
that age was treated as a continuous rather than a
dichotomous variable. Severity of depression at the
time of testing as measured by the Hamilton depres-
sion scale was covaried to equate severity of depression
across all ages. There still was a significant interaction
(F=3.42, df=1, 57, p<.07) between age and prior
ECT, indicating that as the patients got older (not
necessarily over 65 years) and had a history of ECT,
deficits in cognitive functioning became more pro-
nounced.

Although we expected an age differential in cerebral
impairment only on the Trail Making B Test, we did a
similar analysis on the other tests in the cognitive
battery. For all ages, prior ECT did correlate with the
short-term verbal memory tests but not with the tests
of attention or long-term memory. Significant main
effects for prior ECT were found on the paired asso-
ciates test (F=4.85, df=1, 59, p<.05) and the short
story test (F=3.00, df=1, 55, p<.08) from the
Wechsler Memory Scale (16). There was no differential
effect for the older individual.

Am ] Psychiatry 141:1, January 1984

HELEN M. PETTINATI AND KATHRYN M. BONNER
FIGURE 2. Severity of Depression Found on the Hamilton Rating
Scale at Time of Admission by Age and Amount of Prior ECT
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Differences in cognitive functioning due to both age
and history of ECT are important only if these defi-
ciencies cannot be attributed to more severe depression
in the older patient with a history of ECT. A two-way
analysis of variance assessing severity of depression at
admission (based on the psychiatrist’s rating on the
Hamilton depression scale) was performed on the
sample who had completed the Trail Making B test
according to age and amount of prior ECT a patient
had received. As illustrated in figure 2, of the six
possible groups no one group of patients was signifi-
cantly more depressed than any other group. The older
patients who previously had received ECT were not
more depressed on admission than older patients who
had no history of ECT or than any of the younger
groups of patients.

We performed a regression analysis assessing per-
formance on the Trail Making test by age and the
number of months since the last ECT for those patients
who reported prior ECT. The number of months since
the last ECT series did not account for the results over
and above age; therefore there was no relationship
between time since the last ECT and the performance
on the test. Data were available for 16 of the 18
younger patients and for all 15 of the older patients
with a history of ECT. Younger patients had a mean
(£SD) of 65.06+92.26 months since last series of ECT
and older patients had a mean of 52.20+77.41
months. Thus, both groups averaged at least 4 years
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COGNITIVE FUNCTIONING IN DEPRESSED GERIATRIC PATIENTS

since last ECT and there was no statistical difference
between the two groups. Six (40%) of these 15 older
patients and seven (44%) of these 16 younger patients
had had ECT within a year of our study.

The mean (£SD) number of series of prior ECT
reported in the patients’ history was not significantly
different for younger patients (2.28+1.49) than for
older patients (2.87+2.42).

There was a nonsignificant trend reflecting a rela-
tionship between the number of prior series of ECT
and more deficient performance on the test among the
older patients (r=.37, df=13, n.s.) which was directly
opposite to and significantly greater than (p<.05) that
found in younger patients (r=-.22, df=16, n.s.).

DISCUSSION

In this study, elderly depressed patients with a
history of ECT were found to be more likely than
similar patients with no history of ECT or younger
depressed patients regardless of their history for ECT
to show some cognitive dysfunction. The difference
cannot be laid to a more serious depression, a more
extensive history of ECT, or more recent ECT treat-
ments.

Although this retrospective small-group study must
be interpreted cautiously, it suggests thar the depressed
older patient with a history of ECT may be functioning
less efficiently than older depressed patients who have
never received ECT. The results, if replicated, suggest
longer lasting effects of ECT in elderly patients. There
is, however, at least one other possible interpretation
of this finding. We were unable to assess electrode
placement in prior treatments accurately. Since bilater-
al ECT is more extensively used, it is possible that the
cognitive effects noted in those patients with a history
of ECT can be attributed to previous bilateral elec-
trode placement. Although this hypothesis might be
dismissed, since younger depressed patients with a
similar history did not show this effect (and their
chances of having had unilateral placement are proba-
bly only slightly greater), it is possible that bilateral
ECT has potentially more side effects for the older
patient. That possibility would support Fraser’s (1)
recommendation to use nondominant unilateral ECT
to minimize the cognitive side effects of ECT in the
elderly.

When one is evaluating treatment alternatives for

the older patient, focusing on the patient’s history of
ECT along with other significant ECT treatment varia.
bles such as monitoring seizure length, deciding op
unilateral versus bilateral electrode placement and sq
forth (17) is not unlike the strict monitoring of
psychopharmacologic treatments due to such factors
as differences in drug half-life and absorption rates for
patients of all ages. Thus, the “proper dosage” of ECT
may need to be more carefully evaluated for older
patients just as special monitoring of psychotropic
medications is required with these patients. A history
of ECT, therefore, may be an important consideration
in evaluating the level of functioning of a depressed
older patient and a significant factor in shaping expec-
tations for the course of recovery.
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Neurojogical Perspective

BY JOHN FRIEDBERG, M.D.

¢

The author reviews reporis of neuropathology
resulting from electroconvulsive therapy in
experimental animals and humans. Although findings
of petechial hemorrhage, gliosis, and neuronal loss
were well established in the decade following the
introduction of ECT, they have been generally ignored
since then. ECT produces characteristic EEG changes
and severe reirograde amnesia, as well as other more
subtle effects on memory and learning. The author
concludes that ECT results in brain disease and
questions whether doctors should offer brain dumage
to their patients.

[N

A 32-YEAR-OLD WOMAN who had received 21 ECT
treatments stated 5 years later,

* One of the results of the whole thing is that 1 have no
memory of what happened in the year to year and a half
prior to my shock treatments. The doctor assured me that
it was going to come back and it never has. 1 don't remem-
ber a bloody thing. I couldn’t even find my way around the
town I lived in for three years. If I walked into a building |
didn't even know where I was. 1 could barely find my way
around my own house. I could sew and knit before, but
afierward I could no more comprchend a patiern (0 sew
than the man in the moon. (1, p. 22)

By 1928, 10 years before the introduction of electro-
convulsive therapy, it was known that accidental
death by cardiac arrest could result from as little as 70
to 80 milliamperes in the human (2). It was also known
in this early period that voltage applied to the head, as
in legal electrocution, produced hemorrhage and rup-
ture of cranial contents. Ugo Cerletti (3) demonstrated
that electricity in the range of 100 volts and 200 mil-
liamperes is rarely fatal when the current path is con-
fined to the head, but does evoke a grand mal seizure
marked by a stereotyped succession of events. A te-
tanic myseular contraction, the *‘¢lectric spasm,” is

Revised version of u paper prescnted at the 129th unnual mecling of
lll'x.e %ngtm Paychisinic Association, Miami Beach, Fla. May 10-
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Shock Treatment, Brain Damage, and Memory Loss: A

¢
A

followed afier a latency of seconds by uncon-
sciousness, a high voltage paroxysmal spike and
sharp-wave discharge, and a clonic convulsion. Upon
recovery of consciousness the gubject is left with a
transient acute brain syndrome, a high likelihood of

permanent brain damage, and greater retrograde ams,

nesia than is seen ip any othgr form af head injury.

BRAIN DAMAGE IN EXPEWENTAL ANIMALS

Before examining the premise that ECT damages
human brains, a brief discussion of the lesions pro-
duced in animals by electrically induced convulsions
is worthwhile. The many reports on this subject in-
dicate that petechial hemorrhages scattered through-
out both white and gray matter and concentrated in the
path of the current are the most consistent finding. If
animals are sacrificed after a delay of days or weeks
following a convulsive series, hemosiderin pigment in
phagocyles remains as evidence of vascular insult.
Proliferation of glial cells, neuronal changes, and drop-
out are also commanly reporied.

In 1938, the year of the first yse of ECT on a human
being, Lucio Bini, Cerletti's collaborator, reported
“widespread and severe" brain damage in dogs with
mouth to rectum electrode plagement (4). At least sev-
en subsequent animal studies employing conventional
cranial elecirodes supported his findings (5-11). These
culminated in the exhaustive controlled experiment by
Hans Hartelius in 1952 (12). This researcher found dis-
cernible vascular, glial, and peuronal changes in cals
subjected to & maximum of 16 shocks. The animals
were not paralyzed but were protected from physical
injury during the seizure. Damage was slight but con-
sistent, and the author concluded: *‘The question of
whether or not isteversible damage 10 the nerve cells
may occur in association with ECT must therefore be
answered in the affirmative.” Furthermore, by exami-
nation of unlabeled slides alone Hartelius was able 1o
correctly recognize 8 of 8 slides from shocked animals
as well as 8 of 8 controls. Although be considered
many of the vascular and glial changes to be revers:
ible, there was no mistaking the braip of a shocked
animal for that of a control.

Since that time, ECT in humans has been modificd
through the use of oxygen and muscle paralysis to re-
duce the incidence of bone fractures. Although it i

belicved that these modificaiions alsp reduce brua
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damage, there are no animal studies to support this
idea. On the contrary, recent work in England by Mel-

- drum and associates (13, 14) on status epilepticus in

primates suggests that the overexcited neuron by itself
may be an important factor in scizure damage, cspe-
cially in the hippocampus.

HUMAN BRAIN DAMAGE

Let us turn now to the neuropathological findings in
humans who died during or shortly after ECT. As in
lower animals, bleeding is the most frequent non-
specific tissue response to injury and the one scen
most often after electric shock. The first autopsy study
in this country revealed brain damage identical to that
seen in experimental animals. Alpers and Hughes (15)
described the brains of 2 women who had received 62
and 6 shocks, respectively. The first woman's seizures
had been suppressed by curare. Both brains showed
hemorrhagic lesions around small blood vessels, rare-
faction of tissue, and gliosis.

Throughout the 1940s similar reports continued to
call attention to brain changes after ECT, including
cases in which oxygen and curare had been adminis-
tered (16). In 1948 Riese (17) added 2 more autopsy
studies 10 the growing list and commented, *'In all ob-
servations of sudden death after electric shock report-
ed so far, petechial hembrrhages, cellular changes and
some glial proliferation stand out prominently, as an
almost constant whole."

Pathologists were especially interested in cases that
discriminated between the direct effect of electricity
and the mechanical and hypoxic effects secondary to
convulsive motor activity. In 1953 Larsen reported on
a 45-year-old man who had been given 4 electroshocks
in the course of 5 days. The ECT did not induce any
convulsions. The subject died from pneumonia 36
hours after the fourth electroshock. At autopsy fresh
subarachnoid hemorrhage was found in the upper part
of the left motor region—""at the site where an eloc-
trode had been applied’ (18).

In 1957 Impastato summarized 254 electroshock fa-
talities. Brain damage was the leading cause of death
in persons under 40 years of age, and ncarly one-fifth

of all cerebral deaths were hemorrhagic (19).

Some physicians were alarmed by the evidence of
human brain damage. In 1959 Allen reported 18 cases
in which he had found signs and symptoms of neuro-
logical sequelae following ECT. He concluded, *'It is
probable that some damage, which may be reversible
but is often irreversible, is inseparable from this form
of treatment,” and called for *‘more serious consid-
eration” of the entire procedure (20).

In 1963 McKegney and associates (21) reported the
case of a 23-year-old man who became comatose 15
minutes after a single shock. The significance of this
case was twofold: first, a complete physical and neuro-
logical examination was reportedly normal prior to
ECT, and sesond, the ECT technique was conlempo-

JOHN FRIEDBERG

rary and impeccable. The patient had received .6 mg of
atropine, 16 mg of succinylcholine (Anectine), and
forced oxygenation pre- and post-shock. ECT parame-
ters were conventional, i.e., 130 volts for .3 seconds.
Four days later a brain biopsy showed diffuse degener-
ation of neurons with hyperplasia of astrocytes. The
young man never regained consciousness and at au-
topsy 2 months later evidence of old hemorrhage was
found in the brain. This was the last detajled report in
the English-language literature.

The damaging effects of ECT on the brain are thor-
oughly documented. All told, there have been 21 re-
ports of neuropathology in humans (22-36). It is inter-
esting that, despite the importance of a negative find-
ing, there has not been a single detailed report of a
normal human brain after shock. '

ELECTROENCEPHALOGRAPHIC EFFECTS OF ECT

Like other insults to the brain, ECT produces EEG
abnormalities. Diffuse slowing in the delta and theta
range, increased voltage, and dysrhythmic activity are
seen in all patients immediately following a series of
bilateral ECT and, according to Blaurock and asso-
ciates (37), may persist more than 6 months in 30% of
the cases. Such slowing suggests damage (o the thal-
amus.

Sutherland and associates (38) showed that the side
of the brain shocked with unilateral ECT could be pre-
dicted by double-blind assessment of EEG tracings.

The seizure thresholds of the hippocampus and oth-
er temporal lobe structures are the lowest in the brain;
considerable interest has centered recently around
“kindling,"" or seizure induction by subthreshold stim-
ulation of these areas in animals (39). The induction of
a permanent epileptic disorder following ECT in hu-
mans was first reported in 1942 and other reports fol-
lowed (40). '

MEMORY LOSS

ECT is a common cause of severe retrograde am-
nesia, i.c., destruction of memories of events prior to
an injury. The potency of ECT as an amnestic exceeds
that of severe closed head injury with coma. It is sur-
passed only by prolonged deficiency of thiamine pyro-
phosphate, bilateral temporal lobectomy, and the ac-

. celerated dementias, such as Alzheimer’s.

After ECT it takes 5 to 10 minutes just to remember
who you are, where you are, and what day it is. In the
first weeks after a full course, retrograde and, to a less-
er extent, anterograde amnesia are evident to the cas-
ual observer. But as time passes compensation occurs.
As in other forms of brain injury, the subject is often
oblivious to the residual deficit. Unless specific memo-
ries essential to daily living are discovered to be un-
available the victim may never know for sure the ex-

tent of memory loss. Unjess sensitivg tests for spon-
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Cognitive Functioning and Degree of Psychosis in
¢ Schizophrenics given many Electroconvulsive Treatments

By DONALD I. TEMPLER, CAROL F. RUFF and GLORIA ARMSTRONG

PrROBLEM

Goldman, Gomer, and Templer (2) found
that the Bender-Gestalt and Benton Visual
Retention Test performances of male chronic
schizophrenic in-patients with a history of 50
or more electroconvulsive treatments (ECT)
were significantly inferior to those of control
patients matched for age, level of education,
and race. However, the authors maintained
. that it cannot be inferred with certainty that
ECT causes permanent brain damage since it
s possible that schizophrenic patients more
likely to receive ECT are those whose psychosis
is more severe. It has been reported that patients
with the so-called functional psychiatric dis-
orders tend to do poorly on tests of organicity (5).

The purposes of the present research were (i)
(o replicate the findings of Goldman et al. ; (i) to
compare ECT and control patients on the
Wechsler Adult Intelligence Scale (WAIS); and
(ili) to compare the degree of psychosis of ECT
and control patients.

METHOD

Subjects were 14 male and 30 female schizo-
phrenics in Western State Hospital, Hopkins-
ville, Kentucky. Of these patients 22 had a
history of from 40 to 263 ECT with a median
number of 58-5. All ECT was administered
earlier than seven years ago. The 22 control
patients 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 C,
Administration A). Ten of the ECT patients and
18 of the control patients were able to complete
the Minnesota Multiphasic Personality Inven-
tory (MMPI). The Pascal and Suttell (3)
method of scoring for deviations on the Bender-

TasLe I

Extent of between-group maiching and mean Bender-
Gestalt, Benton, and WAIS scores for ECT and
conirol groups

ECT group Control group

Mean S.D. Mean S.D.

Age 25 w0 43:86 10-g9 42-23 8:61
Years of education 9-86 3-47 9:82 3-08
Bender error score 124-17 87-32 56-82 46-17
Benton error score 18:48 528 14'82 5-6o
Benton no. correct 1-29 1-76 2:-18 2-08
‘WAIS verbal IQ .. 68-50 16-86 79-72 14°67

WAIS performance IQ  65-68 17-67  75°59 14-64
WAIS full scale IQ 65-73 16-87 76-77 14-65

Gestalt was employéd. Two scoring systems
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 each figure of each
card (1). The interscorer reliability coefficients
between the two scorers were *9g (p < -or1) for
the Bender-Gestalt error scores, -97 (p < -o1)
for the Benton error scores, and g5 (p < -0I)
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 developed by
Watson (4) to differentiate organics from
schizophrenics. The unweighted long form of
the Sc-O Scale was employed.

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
requested to sort the 44 sets of answers on the
Verbal section of the WAIS into the 22 most
psychotic and the 22 least psychotic. The two
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442 DEGREE OF PSYCHOSIS IN SCHIZOPHRENICS GIVEN MANY ELECTROCONVULSIVE TREATMENTS

psychologists were given the following instruc-
tions:

‘Place the 44 sets of WAIS answers into two
categories, with those of the 22 most psychotic
patients in one category and those of the 22 least
psychotic patients in the other. Consider looseness of
associations, peculiar ideation, idiosyncratic re-
sponses, and in general the abnormalities 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 most
psychotic and the 22 least psychotic.’

REsuLTs

As indicated in Table I, the mean error score
on the Bender-Gestalt was 124-27% for the ECT
group and 56-82 for the control group (¢ =
3-20, p < -o1). The mean Benton error score
was 18-48 for the ECT group and 14-82 for the
control group (¢ = 2-20, p < -05), and the
mean Benton number correct score was 1 -29 for
the ECT group and 2-18 for the control group
(t = 167, p < -o05). On the WAIS, the ECT
and control group respective means were 6850
and 7g-72 for Verbal IQ (¢ = 246, p < -o1),
6568 and 7559 for Performance IQ (¢ = 2-02,
p < -05), and 65-73 and 76-77 for Full Scale
1Q (t = 2-32, p < -05).

For the ECT group, the product-moment
correlation coeflicient between number of ECT
received and Bender-Gestalt error score was
-07 (n.s.); between number of ECT and Benton
error score, *34 (§ << -10); between number of
ECT and Benton number correct score, -37
(p < -o05); between number of ECT and
Verbal IQ, - 10 (n.s.); between number of ECT
and Performance IQ, -34 (p < -10); between
number of ECT and Full Scale IQ, -26 (n.s.).

The mean MMPI Sc Scale score was 40-go
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
nine instances both the ECT patients and their
control patients completed the MMPI. The
mean Sc Scale score 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

score indicates a greater probability of organicity
and a lesser one of schizophrenia), the 10 EQT
patients obtained a mean score of 3800 and the
18 control patients obtained a mean score of

42-11 (¢ = 1-51, ns.). For the nine cases ip f"

which the ECT patients and their controls both
completed the MMPI, the mean Sc-O Scaleg
scores were 38-22 and 45-44 respectively
(t=2-19, p < -05).

One of the clinical psychologist raters classi.
fied 15 of the ECT patients’ WAIS protocols angd
seven of the control patients’ protocols into the
‘a2 most psychotic’ category (x*=5-08, p<<-02).
The other clinical psychologist classified 16 EQT
patients’ protocols and 6 control protocols intg
the ‘22 most psychotic’ category (X*=g-08,
p<-or).

One of the clinical psychologists classified 14
ECT patients’ and 8 of the control patients’
Bender-Gestalt reproductions into the ‘22 most
psychotic’ category (x* = §-27, << +10). The
other psychologist classified 15 ECT patients
Bender-Gestalt reproductions and 7 control “
patients’ reproductions into the ‘22 most
psychotic’ category (x> = 5-80, p < -02).

ConcrLusioNs 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
to be inferior on the WAIS. However, the ECT
patients were found to be more psychotic on all {
eight indices of psychoses—both of the MMPI |
Sc Scale score comparisons, both of the Sc-0
Scale comparisons, both sets of clinical judge-
ments upon the WAIS, and both sets of clinical
judgements upon the Bender-Gestalt. The level
of significance is beyond the -o5 level in three of
these comparisons. Furthermore, for the 10
ECT patients who completed the MMPI, the |
correlation coefficient between number of ECT |
received and Sc Scale score is -77 (p < -o1).

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. In
order to equate both groups for degree o]
psychosis, the 10 ECT patients who completed |
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gore as closely as possible with 10 control
patients. The mean absolute difference between
these ECT and control patients on the Sc Scale
is 1-9 points. The mean Sc Scale scores for the
£CT and control patients were almost identical,
40°90 and 40-8o respectively. The respective
mean difference for these MMPI matched ECT
and control patients is 76-g and 35-9 (¢ = 228,

p < *05) for Bender-Gestalt error score; 15-9

and 14-0 (¢ = 1-01, n.s.) for Benton error score;
9.0 and 2-00 (i = 1-00, n.s.) for Benton
pumber correct score; 77-1 and 82-1 (¢ = -14,
ns.) for Verbal IQ; 78-3 and 79-8 (¢ = -24,
ns.) for Performance IQ; and 76-1 and 8o0-1
(t = 78, n.s.) for Full Scale IQ.

It is apparent that the Benton and WAIS
performances of ECT and control patients are
very similar when degree of psychosis is con-
trolled for. However, even with the two groups
so matched for psychopathology, the ECT
patients’ Bender-Gestalt performance was signi-
ficantly inferior to that of the control group. It
is not certain why such significance was obtained
upon a test of perceptual-motor functioning but
not upon tests of memory and general intelli-

Donald I. Templer, #u.D.,* Chief Psychologist,
Carol F. Ruff, m.A., Chief Psychologist,

Gloria Armstrong, M.A., Psychologist,
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gence. However, with the 22 ECT patients and

their 22 control patients, the greatest level of

significance was obtained with the Bender-
Gestalt. Such a finding was also reported in the
Goldman et al. study. The E natients’

i#erior Bender-Gestalt performance does suggest
at ECT causes permanent brain damage.
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LONG-TERM EFFECTS OF ELECTROCONVULSIVE THERAPY UPON
MEMORY AND PERCEPTUAL-MOTOR PERFORMANCE

HERBERT ’LC'i)LD.\[AN, FRANK E. GOMER, AND DONALD I. TEMPLER

VA Hospital, Jefferson Barracks, Mo.

ProsLEM

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. 1. &, 10, 11, 13) There
appear to be only two investigations that determined the cognitive effects of ECT
after a number of months . 9, However, in both of these studies neither contro]
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
literature have not been controlied: adequately for the assessment of such impair-
ment. hFurthermore, the number of ECT have been far fewer than in the present
research.

MEeTtHOD ‘

Ss were 40 male chronic schizophrenic patients in Jefferson Barracks Veterans
Administration Hospital. Twenty patients with a history of 50 or more ECT were
assigned to the ECT group, and 20 patients with no record of ECT were matched
with individual ECT Ss for age (within 5 years), race, and level of education
(within 2 years), and were assigned to the control group. Four Ss were eliminated
from 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 a
median of 69.5, and there was a range of 10 to 15 years since the last course of ECT.

TaBLE 1. EXTENT OF BrrwEEN-GROUP MATCHING AND MiaN BENDER-GESTALT AND BENTON
Scores ror ECT anp ConTroL Group

Wi ECT Group Control Group

Mean SD Mean SD
Age 45.8 4.2 43.6 4.9
Years of Education 10.9 2.3 10.8 2.4
Years of Hospitalization 19.8 3.6 17.3 2.6
Bender Error Score 69.9 31.6 35.9 15.9
Benton Error Score 19.2 8.1 14.3 6.9
Benton 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 pathology 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 .90
(p < .005) for the Bender-Gestalt error scores, .97 (p < .005) for the Benton
error scores, and .94 (p < .005) for the Benton number correct scores.

REesuLTs

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 control 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
correct score —.43 (p < .05).

The groups were not matched on length of hospitalization, 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 score. For the control group, the respective correlations

were .04, .27, and .12. §

CONCLUSIONS

The significantly greater error scores obtained by the BECT 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
observ&ti)on of progressive mental deterioration of epileptics, especially if un-
treated @,

Nevertheless, it cannot be inferred with complete certainty that ECT causes
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-
orders tend to do poorly on tests of organicity “*). Therefore, one cannot be abso-
lutely positive that the ECT and control groups were equated for degree of pre-

ECT psychopathology.
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MALVARIA, THE HOFFER-OSMOND DIAGNOSTIC TEST, AND THE
~ BEHAVIOR OF PATIENTS*

w. J.(C/RAIG
Queen’s University and Kingston (Ontario) Psychiatric Hospital

ProBrEM

Malvaria is a psychiatric disease proposed by Hoffer and Osmond ™), the
criterion for which is simply a mauve chromatograph stain extracted from the urine,
Mauve producers were either schizophrenic or displayed features of this diagnosis.
Other studies ®) were less conclusive, but found these patients 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
from tranquillizers. The Hoffer-Osmond &) Diagnostic test (HOD), a self-rating set
of true-false statements, differentiated between mauve and nonmauve producing
patients in the same way that it differentiated between schizophrenics and neu-
roties (8),

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

METHOD
From the psychiatric ward of a teaching general hospital, 82 patients were

obtained, all of whom were examined during the first few days after admission. Only
14 were on any tranquillizer, age ranged from 18 to 55, none was an alcoholic, drug
addiet, psychopath, brain damaged (as far as was known), or below dull-normal
intelligence. Their symptoms were rated on the Wittenborn Psychiatric Rating
Scales ™), and their ward behavior rated on the Nursing Observation of Behavior
Scales®. These measures were filed for scoring at a 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 data
were separated to prevent experimental bias as the project proceeded.

*The data were gathered from the psychiatric wards of the University Hospital, Saskatoon,
with support from Canadian Mental Health Grants. Analysis was assisted by the Medical Re-
search
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amnestic syndrome, anterograde) have been reported i

. Cognitive functioning in depressed geriatric for both younger and older depressed patients (8). i |
i atients, some with a history of ECT, was assessed However, the prolongation in the elderly patient of the "

with the Trail Making B test. Depressed patients over  acute organic brain syndrome that typically is seen
the age of 65 who had had at least one prior series of immediately after ECT administration raises the possi-

ECT performed more poorly on the test than did bility that the depressed elderly patient may react
older patients with no history of ECT and younger differently to an accepted form of treatment. Thus, :
depressed patients regardless of their ECT history. older patients often display more prolonged confusion i
The groups did not differ in severity of depression. and disorientation than do younger patients. il
| Careful assessment of elderly patients’ history of Potentially confounding the clinical observation that i
i ECTwill allow for more informed decisions about cognitive recovery is slow-paced for the depressed aged i
‘ the current use of ECT and an understanding of the dividual is the likelihood that these patients have I
cognitive status of these patients. already received ECT in previous hospital admissions. |
} (Am ] Psychiatry 141:49-52, 1984) There are reports that an extended history of ECT

(say, S0 or more treatments) may produce longer-
lasting cognitive dysfunction (5, 9). A history of ECT
lectroconvulsive therapy (ECT) 1s currently a fa- typically aids the clinician in determining how useful

vored treatment for severe depression in the elder-  ECT may be for treatment during the cusrent admis-
ly (1, 2). The physiological changes that accompany  sion. However, there is litcle empirical evidence about
the aging process can produce an increased sensitivity  the impact of a history of ECTon subsequent recovery
hiatric illness or on the

to pharmacological side effects and toxicity that pre- time from a current psyc
cludes widespread usc of antidepressants in this popu- individual’s ability to assimilate side effects of both
lation (3, 4). Although no long-term adverse effects of  ECT and medication. |
ECT have been documented, transient retrograde and We retrospectively examined the possible effects of i
‘ anterograde amnesia often occur, especially with bilat-  past ECT administration in a sample of depressed
i eral electrode placement (5-7). Fraser (1) reported elderly patients who were scheduled to receive ECT
’ finding transient deficits in learning and lorge. recov- during their current admission. We compared their T
ery time (marked by confusion and disoriencation) in performance on the Trail Making B test (10), a neuro-
’ older depressed patients following a series of bilateral  psychological measure of organic brain dysfunction, B
ECT compared with younger depressed patients. He  with that of younger depressed individuals who also !
\ atrributed the longer duration of postictal confusion to werc ccheduled for ECT. We took a history of ECT for &
| the potential cumulative effect of ECT in the elderly. each patient so that performance related to age could i
¢
i

The temporary deficits in new learning (short-term  be distinguished from performance related to a history
memory) following recent bilateral ECT have been  of ECT.
extensively reported (5). Artentional deficits (usually
| associated with depression) and short-term memory
f deficits (dysfunction usually associated with the ECT  METHOD

Wi o bR

The sample for this study was drawn from inpatients
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COGNITIVE FUNCTIONING IN DEPRESSED GERIATRIC PATIENTS

years, No patient had received ECT for at least 3
months before the current hospital admission.

As part of an ongoing study comparing bilateral and
nondominant unilateral ECT, we administered a test
battery designed by one of us (H.M.P) to assess
cognitive functioning to each patient 3 to 6 hours
before his or her first ECT treatment. The test battery
included two measures of attention, four of short-term
memory (two verbal and two nonverbal), and two of
long-term memory (one verbal and one nonverbal). In
addition, the Trail Making B test from the Halstead-
Reitan Neuropsychological Battery (12) was included
to assess confusion and more general cognitive func-
tioning than is measured by the other tests in the
battery. Since the Trail Making B test was designed to
be sensitive to “organic brain dysfunction™ and reflects
impairment associated with several different brain
locations, it is useful as a screening instrument for the
longer-lasting cognitive deficits due to ECT that might
be expected in the aged (10).

The Trail Making B test requires basic motor and
spatial skills, the ability to count and to follow a
complex plan, and cognitive flexibility. Each patient is
instructed to connect numbers and letters in sequential
order beginning with number 1, then proceeding to
letter A, number 2, letter B, and so forth. The patient is
interrupted and corrected when an error is made, then
instructed to proceed from that point. Total comple-
tion time, including time for corrections, is recorded in
seconds.

Cognitive functioning can also be affected by sever-
ity of depression (13), especially in elderly patients
suffering from pseudodementia (14). In addition to
making a DSM-III diagnosis, a psychiatrist completed
the Hamilton Rating Scale for Depression and the Brief
Psychiatric Rating Scale (BPRS). The patients were
asked to complete the Beck Depression Inventory and
the SCL-90-R (15).

Following data collection, we assessed the patients’
history of ECT through chart review. Patients were
rated as having had none, one, or two or more
previous ECT series, and we noted how long it had
been since the last ECT series. Information was based
on patient reports at admission, typically corroborated
by a relative. We could only verify these reports when
the treatment had been previously administered at
Carrier, which was the case for approximately 54% of
ECT series reported. Three patients (two older and one
younger) could not be specific about the actual number
of series and were conservatively assigned to having
had one prior series. All except two younger patients
with a history of ECT gave the specific date of their
last ECT series. These two patients were included in all
the analyses except the one comparing younger and
older patients in time elapsed since last ECT. Electrode

placement and the number of treatments per series in .

prior admissions were largely unrecorded. Chart re-
view was conducted without knowledge of the results
of the Trail Making B test, and the reviewer was
unaware of the purpose of this study.

50

RESULTS

Of the 20 older depressed patients, only five (25%)
had not received any prior ECT. In contrast, 23 (56%)
of the younger depressed patients had no prior ECT,
Not surprisingly, older depressed patients were signifi-
cantly more likely to have received previous ECT
treatments (x>=5.24, df=1, p<.02).

According to psychiatrist ratings, the older patients
were not more depressed than the younger ones. On
the Hamilton depression scale, older patients had a

mean (£SD) of 19.60+7.28 compared with a mean of §

20.22%7.24 for younger patients; on the BPRS, older

patients scored an average of 36.10£9.23 while §

younger patients scored an average 37.17+9.00. Older
patients rated themselves as less depressed than the
younger patients did, with a mean on the Beck inven-

tory of 22.92+14.17 for older patients versus §
31.45+12.29 for younger ones (t=2.28, df=52, ¥
p<.05, two-tailed) and means on the SCL-90-R of §
1.18%0.66 for older patients and 1.67+0.74 for

younger ones (t=2.28, df=50, p<.0S, two-tailed).
The most important findings assessing the effects of

age and history of ECT were evaluated by two-way -
analysis of variance, with the number of seconds §
required to complete the Trail Making B test as the J.
dependent variable. This analysis, illustrated in figure &

1, yielded a significant interaction (F=3.27, df=2, §5, &
p<.05). That is, the length of time required to com- |
plete the test increased if the patient both was over the !
age of 65 and had a history of ECT. Specifically, -
cognitive functioning was more deficient in the de- !
pressed patients in the presence of two factors: age and ¥

history of ECT.

Two-tailed t tests were conducted on the data mea-

suring performance on the Trail Making B test for both
older and younger patients who had received one prior

series of ECT; older patients had a mean (+SD) score |

of 386.40+218.21 seconds versus 231.25+95.63 sec- | 4

onds for the younger patients (t=1.9, df=11, p<.10).
For patients who had received at least two series of &
ECT, older patients had a mean score on the test of $&.
535.50+326.99 seconds versus 202,10+109.39 sec- 3
onds for younger patients (t=4.4, df=18, p<.005). In }
both cases the older patients required more time to "§&=

complete the test.
Older patients with no history of ECT had a mean
score of 218.40+64.46 seconds, which was signifi-

cantly less time than that needed by older patients with .

a history of ECT, who had a mean score of :

485.80+296.03 seconds (t=3.08, df=18, p<.01). The

two groups did not differ significantly in mean age-

(£SD) (69.80+4.09 years versus 69.67+3.79 years, §

respectively). In addition, older depressed patients .

with no history of ECT (mean score=218.40 seconds)
were more likely. to perform in the same way as the
younger depressed patients with no prior ECT (mean

score=166.61%98.49 seconds) as well as those young- $&"
er depressed patients with prior ECT (mean= $@

215.06%101.60 seconds). There were no significant

Am | Psychiatry 141:1, January 1984
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FIGURE 1. Performance on Trail Making B Test by Age and Amount
of Prior ECT
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differences between younger patients with and without
a history of ECT in the amount of time needed tc
complete the B test.

Because there were only five patients over age 65
with no history of ECT, the results, although statisti-
cally ‘significant, may capitalize on chance factors.
Therefore, we did a regression analysis assessing the
relative effects of age and prior ECT on test perform-
ance (the dependent variable) for all 61 patients, so
that age was treated as a continuous rather than a
dichotomous variable. Severity of depression at the
time of testing as measured by the Hamilton depres-
sion scale was covaried to equate severity of depression
across all ages. There still was a significant interaction
(F=3.42, df=1, 57, p<.07) between age and prior
ECT, indicating that as the patients got older (not
necessarily over 65 years) and had a history of ECT,
deficits in cognitive functioning became more pro-
nounced.

Although we expected an age differential in cerebral
impairment only on the Trail Making B Test, we did a
similar analysis on the other tests in the cognitive
battery. For all ages, prior ECT did correlate with the
short-term verbal memory tests but not with the tests
of attention or long-term memory. Significant main
effects for prior ECT were found on the paired asso-
ciates test (F=4.85, df=1, 59, p<.05) and the short
story test (F=3.00, df=1, 55, p<.08) from the
Wechsler Memory Scale (16). There was no differential
effect for the older individual.

Am | Psychiatry 141:1, January 1984
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FIGURE 2_. Severity of Depression Found on the Hamilton Rating
Scale at Time of Admission by Age and Amount of Prior ECT
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Differences in cognitive functioning due to both age
and history of ECT are important only if these defi-
ciencies cannot be attributed to more severe depression
in the older patient with a history of ECT. A two-way
analysis of variance assessing severity of depression at
admission (based on the psychiatrist’s rating on the
Hamilton depression scale) was performed on the
sample who had completed the Trail Making B test
according to age and amount of prior ECT a patient
had received. As illustrated in figure 2, of the six
possible groups no one group of patients was signifi-
cantly more depressed than any other group. The older
patients who previously had received ECT were not
more depressed on admission than older patients who
had no history of ECT or than any of the younger
groups of patients.

We performed a regression analysis assessing per-
formance on the Trail Making test by age and the
number of months since the last ECT for those patients
who reported prior ECT. The number of months since
the last ECT series did not account for the results over
and above age; therefore there was no relationship
between time since the last ECT and the performance
on the test. Data were available for 16 of the 18
younger patients and for all 15 of the older patients
with a history of ECT. Younger patients had a mean

(£SD) of 65.06+92.26 months since last series of ECT
and older patients had a mean of 52.20+77.41
months. Thus, both groups averaged at least 4 years
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since last ECT and there was no statistical difference
between the two groups. Six (40%) of these 15 older
patients and seven (44%) of these 16 younger patients
had had ECT within a year of our study.

The mean (£5SD) number of series of prior ECT
reported in the patients’ history was not significantly
different for younger patients (2.28+1.49) than for
older patients (2.87+2.42).

There was a nonsignificant trend reflecting a rela-
tionship between the number of prior series of ECT
and more deficient performance on the test among the
older patients (r=.37, df=13, n.s.) which was directly
opposite to and significantly greater than (p<.05) that
found in younger patients (r=-.22, df=16, n.s.).

DISCUSSION

In this study, elderly depressed patients with a
history of ECT were found to be more likely than
similar patients with no history of ECT or younger
depressed patients regardless of their history for ECT
to show some cognitive dysfunction. The difference
cannot be laid to a more serious depression, a more
extensive history of ECT, or more recent ECT treat-
ments.

Although this retrospective small-group study must
be interpreted cautiously, it suggests that the depressed
older patient with a history of ECT may be functioning
less efficiently than older depressed patients who have
never received ECT. The results, if replicated, suggest
longer lasting effects of ECT in elderly patients. There
is, however, at least one other possible interpretation
of this finding. We were unable to assess electrode
placement in prior treatments accurately. Since bilater-
al ECT is more extensively used, it is possible that the
cognitive effects noted in those patients with a history
of ECT can be attributed to previous bilateral elec-
trode placement. Although this hypothesis might be
dismissed, since younger depressed patients with a
similar history did not show this effect (and their
chances of having had unilateral placement are proba-
bly only slightly greater), it is possible that bilateral
ECT has potentially more side effects for the older
patient. That possibility would support Fraser’s (1)
recommendation to use nondominant unilateral ECT
to minimize the cognitive side effects of ECT in the
elderly.

When one is evaluating treatment alternatives for
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the older patient, focusing on the patient’s history of
ECT along with other significant ECT treatment varia-
bles such as monitoring seizure length, deciding on
unilateral versus bilateral electrode placement and so
forth (17) is not unlike the strict monitoring of
psychopharmacologic treatments due to such factors
as differences in drug half-life and absorption rates for
patients of all ages. Thus, the “proper dosage” of ECT
may need to be more carefully evaluated for older
patients just as special monitoring of psychotropic
medications is required with these patients, A history
of ECT, therefore, may be an important consideration
in evaluating the level of functioning of a depressed
older patient and a significant factor in shaping expec-
tations for the course of recovery.
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Shock Treatment, Brain Damage, and Memory Loss: A

Neurojogical Perspective

BY JOHN FRIEDBERG, M.D.

2

The author reviews reporis of neuropathology
resulting from electroconvulsive therapy in
experimental animals and humans. Although findings
aof petechial hemorrhage, gliosis, and neuronal loss
were well established in the decade following the
introduction of ECT, they have been generally ignored
since then. ECT produces characteristic EEG changes
and severe retrograde amnesia, as well as other more
subtle effects on memory and learning. The author
concludes that ECT results in brain disease and
questions whether doctors should offer brain dumage

to their patients.

Loy

A 32-YEAR-OLD WOMAN who had received 21 ECT
Ureatments stated S years later,

* One of the results of the whole thing is that 1 have no
memory of what happened in the year to year and a half
prior to my shock treatments. The doctor assured me thal
it was going to come back and it never has. I don't remem-
ber a bloody thing. [ couldn’t even find my way around the
town | lived in for three years. If I walked into a building |
didn't even know where I was. 1 could barely find my way
around my own house. I could sew and knit before, but
afierward 1 could no more comprchend a patlern to sew
than the man in the moon. (1, p. 22)

By 1928, 10 years before the introduction of electro-
convulsive therapy, it was known that accidental
death by cardiac arrest could result from as little as 70
to 80 milliamperes in the human (2). It was also known
in this early period that voltage applied to the head, as
in legal electrocution, produced hemorrhage and rup-
ture of cranial contents. Ugo Cerletti (3) demonstrated
that electricity in the range of 100 volts and 200 mil-
liamperes is rarely fatal when the current path is con-
fined to the head, but does evoke a grand mal seizure
marked by a stereotyped succession of events. A te-
tanic mpgeular conteaction, the “‘eleciric spasm,” is

Revised version of u paper prescnted at the 129th unnuul meeling of
the Ameriggn Paychistnc Association, Miami Beach, Fla. May 10-
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Dr._ Fricdberg is & third-year resident, Depurtment of Neurology,
. University of Oregon Medical School, Portlund, Ore. Address re-
print requgsts to 1120 N.W. 25th Ave., Portland, QOre. 97210.
Tut:‘wmmmmun.luﬂynmmwuminmm-
: ) -

I0 . AmJ Psychiary 1349, Seplember 1977

1

@

>
§
Lt

R

followed after a latency af seconds by uncon-
sciousness, a high voltage paroxysmal spike and
sharp-wave discharge, and a clonic convulsion. Upon
recovery of consciousness the subject is left with a
transient acute brain syndrome, a high likelihood of

permanent brain damage, and greater retrograde am-,

nesia than is seen ip any other form of head injury.

BRAIN DAMAGE IN EXPEW‘ENTAL ANIMALS

Before examining the premise that ECT damages
human brains, a brief discussion of the lesions pro-
duced in animals by electrically induced convulsions
is worthwhile. The many reports on this subject in-
dicate that petechial hemorrhages scattered through-
out both white and gray matier and concentrated in the
path of the current are the most consistent finding. If
animals are sacrificed after a delay of days or weeks
following a convulsive series, hemosiderin pigment in
phagocyles remains as evidence of vascular insult.
Proliferation of glial cells, neuronal changes. and drop-
out are also commanly repori¢d.

In 1938, the year of the first yse of ECT on a human
being, Lucio Bini, Cerletli's collaborator, reported
*widespread and severe’’ brain dumage in dogs with
mouth to rectum electrode plaggement (4). At least sev-
en subsequent animal studies employing conventional
cranial electrodes supported his findings (5-11). These
culminated in the exhaustive controlled experiment by
Hans Hartelius in 1952 (12). This researcher found dis-
cernible vascular, glial, and peuronal changes in cals
subjected to a maximum of 16 shocks. The animals
were not paralyzed but were protected from physical
injury during the seizure. Damage was slight but con-
sistent, and the author concluded: *‘The question of
whether or not isteversible damage to the nerve cells
may occur in association with ECT must therefore be
answered in the affirmative." Furthermore, by exami-
nation of unlabeled slides alone Hartelius was able 0
correctly recognize 8 of 8 slides from shocked animals
as well as 8 of 8 controls. Although be considered
many of the vascular and glial changes to be revers:
ible, there was no mistaking she braip of a shocked
animal for that of a control.

Since that time, ECT in humans has been modificd
through the use of oxygen and muscle paralysis to re-
duce the incidence of bone fractures. Although it i

belicved that these modifightions alsg reduce braia
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damage, there are no animal studies to support this
idea. On the contrary, recent work in England by Mel-
- drum and associates (13, 14) on status epilepticus in
primates suggests that the overexcited neuron by itself
may be an important factor in seizure damage, espe-

cially in the hippocampus.

HUMAN BRAIN DAMAGE

Let us turn now to the neuropathological findings in
humans who died during or shortly after ECT. As in
lower animals, bleeding is the most frequent non-
specific tissue response to injury and the one seen
most often after electric shock. The first autopsy study
in this country revealed brain damage identical to that
seen in experimental animals. Alpers and Hughes (15)
described the brains of 2 women who had received 62
and 6 shocks, respectively. The first woman’s seizures
had been suppressed by curare. Both brains showed
hemorrhagic lesions around small blood vessels, rare-
faction of tissue, and gliosis.

Throughout the 1940s similar reports continued to
call attention to brain changes after ECT, including
cases in which oxygen and curare had been adminis-
tered (16). In 1948 Riese (17) added 2 more autopsy
studies to the growing list and commented, *In all ob-
servations of sudden death after electric shock report-
ed so far, petechial hemorrhages, cellular changes and
some glial proliferation stand out prominently, as an
almost constant whole."

Pathologists were especially interested in cases that
discriminated between the direct effect of electricity
and the mechanical and hypoxic effects secondary to
convulsive motor activity. In 1953 Larsen reported on
a 45-year-old man who had been given 4 electroshocks
in the course of 5 days. The ECT did not induce any
convulsions. The subject died from pneumonia 36
hours after the fourth electroshock. At autopsy fresh
subarachnoid hemorrhage was found in the upper part
of the left motor region—""at the site where an elec-
trode had been applied"* (18).

In 1957 Impastato summarized 254 electroshock fa-
talities. Brain damage was the leading cause of death
in persons under 40 years of age, and nearly one-fifth
of all cerebral deaths were hemorrhagic (19).

Some physicians were alarmed by the evidence of
human brain damage. In 1959 Allen reported 18 cases
in which he had found signs and symptoms of neuro-
logical sequelae following ECT. He concluded, “Itis
probable that some damage, which may be reversible
but is often irreversible, is inscparable from this form
of treatment,” and called for ‘‘more serious consid-
eration’’ of the entire procedure (20).

In 1963 McKegney and associates (21) reported the
case of a 23-year-old man who became comatose 15
minutes after a single shock. The significance of this
case was twofold: first, a complete physical and neuro-
logical examination was reportedly normal prior to
ECT, and sesond, the ECT technique was coniempo-

JOHN FRIEDBBRG

rary and impeccable. The patient had received .6 mg of
atropine, 16 mg of succinylcholine (Anectine), and
forced oxygenation pre- and post-shock. ECT parame-
ters were conventional, i.c., 130 volts for .3 seconds.
Four days later a brain biopsy showed diffuse degener-
ation of neurons with hyperplasia of astrocytes. The
young man never regained consciousness and at au-
topsy 2 months later evidence of old hemorrhage was
found in the brain. This was the last detajled report in
the English-language literature. '

The damaging effects of ECT on the brain are thor-
oughly documented. All told, there have been 21 re-
ports of neuropathology in humans (22-36). It is inter-
esting that, despite the importance of a negative find-
ing, there has not been a single detailed report of a
normal human brain after ghoek. :

ELECTROENCEPHALOGRAPHIC EFFECTS OF ECT

Like other insults to the brain, ECT produces EEG
abnormalities. Diffuse slowing in the delta and theta
range, increased voltage, and dysrhythmic activity are
seen in all patients immediately following a series of
bilateral ECT and, according to Blaurock and asso-
ciates (37), may persist more than 6 months in 30% of
the cases. Such slowing suggests damage to the thal-
amus.

Sutherland and associates (38) showed that the side
of the brain shocked with unilateral ECT could be pre-
dicted by double-blind assessment of EEG tracings.

The seizure thresholds of the hippocampus and oth-
er temporal lobe structures are the lowest in the brain;
considerable interest has centered recently around
“kindling,”" or seizure induction by subthreshold stim-
ulation of these arcas in animals (39). The induction of
a permanent epileptic disorder following ECT in hu-
mans was first reported in 1942 and other reports fol-
lowed (40). '

MEMORY LOSS

ECT is a common cause of severe retrograde am-
pesia, i.c., destruction of memories of events prior (o
an injury. The potency of ECT as an amnestic exceeds
that of severe closed head injury with coma. It is sur-
passed only by prolonged deficiency of thiamine pyro-
phosphate, bilateral temporal lobectomy, and the ac-

. celerated dementias, such as Alzheimer's.

After ECT it takes 5 to 10 minutes just to remember
who you are, where you are, and what day it is. In the
first weeks after a full course, retrograde and, to a less-
er extent, anterograde amnesia are evident to the cas-
ual observer. But as time passcs compensation occurs.
As in other forms of brain injury, the subject is often
oblivious to the residual deficit. Unless specific memo-
ries essential to daily living are discovered to be un-
available the victim may never know for sure the ex-
tent of memory loss. Unlgss sensilivg tests for spon-

Am J Psychiatry 134:9, September 1977 1011




// A NBUWICAL- PERSPECTIVE

g

tancous recall of personal preshack data are employed,
0o one else will know either. )

The memory loss following ECT generally follows
Ribot's law for all pathological amnesias: the new dies
before the old. This, of course, is the opposite of nor-
mal forgetting. Squire, however, has shown that the
loss may exiend to items learncd more than 30 years
before (41).

The effect of ECT on memory was common knowl-
edge within a few years of its introduction. There were

reports of persons who forgot they had chil-

dren (42, 43), although most amnesias involved hum-
bler matters, such as the woman who forgot how to
cook familjar dishes (44) and another who couldn't re-
member her own clothing and demanded to know who
‘had put the unfamiliar dresses in her closet (45). Some
doctors dismissed these sequelae as trivial or tran-
sient, although one psychiatrist remarked that psycho-
therapy was useless in patients undergoing ECT be-
cause they couldn’t remember *‘cither the analyst or
the content of the analytic sessions from one day to the
pext"* (46).
Numerpus such case reports finally led to a defini-
tive study of the effects of ECT on memory by Irving
. Janis in 1950 (47). He found that all 19 subjects in a
controlled prospective investigation had significant
memory loss 4 weeks after ECT, compared to negli-
gible losses among control subjects. He also noted that
these losses may involve events of early childhood
dating back 20 to 40 years, with the more recently en-
caded memories being the most vulnerable. Patient E,
- for example, a 38-year-old woman, had told Janis in an
interview prior to ECT that thyroid medication had
caused heart palpitations and panic which led to her
.admission to the psychiatric hospital. When asked af-
ter a course of 10 shocks if she had ever taken thyroid
she responded, *'I don't think so."
- In the late 1940s, when the enthusiasm for ECT
seemed to have passed its peak (48), Lancaster and as-
sociates (49) advocated the use of unilateral non-
dominant ECT in treating patients who earn their live-
lihood with retained knowledge. In this variant the
current path and most of the damage is confined to the
nonverbal side of the brain, usually the right hemi-
sphere. This exploits the well-knowan neurological phe-
pomenon of anosognosia, or denial, that is associated
with right-hemisphere lesions—victims can’t verbalize
their difficujties. They complain less. Cohen and asso-
ciates (50), however, using design-completion tests,
proved that shock to the right hemisphere produces its
own kind of memory lass—visual and spatial. Inglis
found in 1970 (51) that the effects of unilateral ECT
were comparable to those of right and left temporal
mmy, ‘with adcnucal impairment of memory and

Recently there has been a good deal of human ex-
perimentgtion in a futile effort to find electrode place-
ments that eliminate amnesia. As the use of ECT has
shifted from state hospitals to private practice, the lit-

eratie bas focused more and more Qn, memory loss.
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Although some studies have purported to show im-
provement of learning ability afigr ECT, not one used
:lum:nEC'l‘uammolmdtgwuudw conlrolsal
In regard 10 more general intellectual ability, a bludy
in 1973 (54) showed that the performance on the Bend-
er Gestalt perceptual motor teat of 20 institutionalized
subjects who had received 50 or more ECT treatments
10 to 15 years before testing was significantly impaired
compared 1o the performance of 20 carefully matched
control subjects who had not received ECT. The au-
thors inferred thgt ECT had caysed permanent brain

MECHANISM OF ACTION OF ECT

The mechanism of action of ECT can now be sum-
marized on the basis of evidence accumulated since its
introduction. Penfield and Perot showed in the 19505
that memory traces may be evoked by direct electrical
stimulation of the temporal lobe cortex, and nowhere
else (55). Scoville and Milner (56) discovered that bi-
lateral hippocampal resection utterly gbolished the
ability to remember any new material, resulting in a
catastrophic inability to learn. From numerous studies
of the neuropathology of the amnestic-confabulatory

" syndrome of Korsakoff it is known that the mammil-

lary bodies, the dorsal median nuclei of the thalamus,
and the gray matter surrounding the third ventricle and
aqueduct are essential to the general memory process.
All of these critical brain structures are just beneath
the thin squamous plate of the temporal bone, within
seven centimeters of the electrodes, in the direct path
angd highest density of the cuTent during ECT.

CONCLUSIONS "
From a neurological point of view ECT is a method
of praducing amnesia by selectively damaging the tem-
poral lobes and the structures within them. When it
was first introduced it was only one of several methods
of producing brain damage employed in psychiairy, in-
cluding insulin coma (1927), camphor and pen-
tylenetetrazol (Metrazol) injections (1933), and pre-
frontal lobotomy (1935). It is the only such method
from that era still used on a large scale. It is highly
unlikely that ECT, if critically examined, would be
found acceptable by today's standards of safety.
From a neurological point aof view ECT produces a
form of brain disease, with an estimated incidence of
new cases in the range of 100,000 per year (57). Many
psychiatrists are unaware that ECT causes brain dam-
age and memory loss because numerous authorities

and a leading paychistric xibook (58) deny these ff -

) Sham ECT, an essential control technique, has been employed in
oaly two studies, wtuch were lestsof ¢ ucy. nol lests of memory

loss. Neither smdy s any Wx B(,'l‘our the coa-

ol treatment (5




facts. Others, who know of its effects, argue that the
interruption of unpleasant states of mind is worth the
damage. Some are beginning to give the client a truly
informed choice, although most state laws still allow
ECT to be imposed if the doctor feels that *‘good
cause'’ exists.

Assuming free and fully informed consent, it is well
to reaffirm the individual's right to pursue happiness
through brain damage if he or she so chooses. But we
might ask outselves whether we, as doctors sworn to
the Hippocratic Oath, should be offering it.
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Current Perspectives on ECT: A Discussion

BY FRED H. FRANKEL, M.B.CH.B., D.P.M.

My COMMENTS about each of the preceding papers on
ECT reflect my personal views and not those of the
former Massachusetts Task Force on ECT (1) or the
American Psychiatric Association’s Task Force on
ECT. Space limitations preclude a complete dis-
cussion of each of the papers, but I will attempt to ad-
dress at least some of their important or controversial

points. :

ECT. A NEUROLOGICAL PERSPECTIVE

In my view, Dr. Friedberg has weakened his posi-
tion by the manner in which he has gathered the evi-
dence to support it. The questions he raises are rele-
vant; they have been asked by many others. However,
he has attempted to answer them with data that have
been carelessly culled from the literature and fre-
quently reported inaccurately.

Dr. Friedberg's evidence against ECT is arranged in
four main sections. He reports on the neuropathologi-
cal findings in experimental animals subjected to elec-
trically induced convulsions, and in humans who have
died during a course of ECT or within weeks or
months afterward. He then reports studies and subjec-
tive accounts of memory loss and, finally, EEG
changes. He concludes that ‘‘from a neurological point

gree of psychosis in schizophrenics given many eleciro
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of view ECT is a method of producing amnesia by se-
lectively damaging the temporal lobes and the struc
tures within them.” He states that “*ECT producesa
form of brain disease' of epidemic proportions and
asks why doctors, who are sworn to the Hippocratic
QOath, are offering it.

Dr. Friedberg has listed 58 references in his article. |
have examined 25 of these and selected those which
seemed especially relevant to his argument.

In presenting his evidence for brain damage in ani
mals exposed to electrical currents, Dr. Friedberg
states: *‘In 1938, the year of the first use of ECT ona
human being, Lucio Bini, Cerletti’s collaborator, re-
ported ‘widespread and severe’ brain damage in dogs.
At least seven subsequent animal studies confirmed
his findings."" The fojlowing quatation is from the Biai
reference: '

We have so far employed exclusively the method of Vi
ale, which consists of passing the street current (120 volts)
for a very short time (1/]5 to 1/20 second) through the cs-
tire body of the animal with one of two electrodes (car-
bons from a voltaic ar¢) in the mouth and the other in the
rectum.

With this method we succeeded in producing constantly
typical epileptic attacks in dogs. During the passuge of the
current the animal howls and has a violent tonic spasa
with opisthotonus whigh lasts several seconds after the



