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5 deficits in patients who have had in excess of 50 electroconvulsive treatments b
LT (ECT). A number of investigators have explored the effects of ECT upon psy-
3 ) chological tests sensitive to organicity. These researchers usually found (E():reuud As indicated
. ; performance during und shortly after a course of ECT®. 2. 8. 7. 8. 10, 1, 8), Thepe for the ECT grou
7 K ¥ appear to be only two inveeti%ations that determined the cognitive effects of ECT Benton error soo.
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£ [ before 10 ECT and 7 months afterward were comparable. Stone® reported that a and Bender-Gest:
g .! . patient’s Henmon-Nelson Test of Mental Ability score 60 days after the last of Benton error acort
\ 3 20 ECT wus comparable to her score of 7 years earlier. ‘ oorrect score —.4
i il An appropriate generalization is that the evidence as to whether ECT causes The groups w
. _ permanent cognitive impairment is inconclusive. The studies reported in the investigators maii
aniagh literature have not been controlled adequately for the assessment or:uch impair- J.- important in this
5 k ment. Furthermore, the number of ECT have been far fewer than in the present years of hospitali;
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" Ss were 40 male chronic schizophrenic patients in Jeflerson 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 individusl ECT Ss for age (within 5 yeurs), race, and level of educuation
§\mhm 2 years), and were assigned to the control group. Four Ss were eliminated
rom the ECT group (two refused to participute and two produced no scorable
test reaponses), and their controls also were dropped. The Bender-Gestalt and the
ey Benton Visual Retention Test (Form C, Administration A) were administered
satisfactorily to 16 ECT and 16 control Ss. Tuble 1 indicates the extent of the
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LONG-TERM EFFECTS OF ELECTRQCONVULSIVE THERAFY a3

The Bender-Gestalt and Benton were selected because they are well established
tests that reflect brain patholoql and because they have quantitative scoring
gystems, The Pascal and Suttell ® method of scoring for deviations on the Bender-
Gestalt designs was employed. Two sooring systems were used for the Benton:

" (1) the number of correct re roductions 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 coefficienta between two scorers were .80
(p < .005) for the Bender-Gestalt error scores, .97 (p < .005) for t.hemton
ervor soores, and .84 (p < .005) for the Benton number correct sgores.

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 < .06), and the mean Benton number correct scare was 2.6 for the

ECT group and 3.8 for the control group (t = 1.82, p < .10).
For the ECT group, the product moment correlation between number of ECT

and Bender-Gestalt error score was .32 (p < .18), between number of ECT and
Benton error score .62 (p < .005), and between number of ECT agd Benton number
ocorrect score —.43 (p < .05).

The groups were not matched on length of hospitalization, & variable that some
investigators maintain affects test performance. However, this apparently was not
important in this study, sinoe the correlation coefficienta 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 sqore. For the contral group, the respsotive corrglations

'] W

were .04, .27, and .12

CoNCLUBIONS

The significantly greater error scores obtained by the ECT S 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 ;:lisniﬁount correlations
between number of ECT and both Benton number correct error scores. Such
ECT-produced structural changes would be consistent with the common clini
gew(t‘i)on of progressive mental deterioration of epileptios, especially if un-

Nevertheless, it cannot be inferred with complete certainty that ECT causes
permanent brain pathology. It is possible that schizophrenic patients more likel
to receive ECT are those whose paychotio symptomatology i8 more severe. Am{
it has been reported that patients with the so-called funotional peychistric dis-
drders tend to do poorly on tests of organicity ¥, Therefore, one cannob be abso-
lug;iy positive that the ECT apd control groups were equated for degrep of pre-
ECT peychopathology.
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MALVARIA, THE HOFFER-QSMOND DIAGNOSTIC TEST, AND THE
<~ BEHAVIOR OF PATIENTS®

w. i{cala

Quesn’s Uniseraily and Kiagsion (Oniario) Peychiairic Hospilal

ProBLEM

Malvaria is a psychiatric disease proposed by Hoffer and Osmond (", the
criterion for which is simply & 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-
})orted that kryptopyrrol ﬁmduced the mauve. This substance is unlikely to result

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

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

pat.iex:g in the same way that it differentiated between schisophreniss and npy-

If malvaria is truly a valid classification or a consequence of medications
reliably and validly given for specific psychiatric disorders, then mauve-produci
patients should differ from non-mauve producers in terms of objegtjve uun;_":ﬂ
symptoms and behavior such as HOD scores. ;

- MxTHOD

i 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 tranquilliser, age ranged from 18 to 55, none was an alooholic, dru
addict, psychopath, brain damaged (as fur as was known), or below dull-nor
intelligence. eir symptoms were rated on the Wittenborn Psychiatric Rating
Beales), and their ward behavior rated on the Nursing Observation of Behavior
Bcalea®). 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 seta of dats

pro
were separated to prevent experimental bias as the project proceeded.
VP —
*The data thered f the rch't‘ ds of the Univensity Hos 'ull Saskatoon,
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considerably greater possibilities of noting changes in the nerve cells than of
discerning a more or less dilfuse elective  dropping out of cells. The period
during which such positive findings may be anticipaled appears to be lairly
limited; the survival times fixed in the present investigation  i.e., 24, 48 and
96 hours and 8 days- therefore appear to be suitable. They were actually
chosen on the basis of the aforegoing considerations.

In earlier studies on ECT in animals, the changes were also found in those
cases in which they could be observed to be distributed throughout the brain
but to be somewhat more marked in the frontal parts ol the cortex.

Against the background of the aforegoing considerations, my search for
irreversible nerve cell changes was focused on two phenomena, ic., shadow
cells and neuronophagia, and the study was confined to the frontal parts of
the brain.

A two-grade scale was used to evaluate the shadow cells. The first grade
(slight) denotes that the cell damage was possibly irreversible; the second
grade (more severe) denotes that the damage was probably irreversible.

The following schema shows how seldom such changes were found at the
unbiased examination of specimens {rom the gyrus sigmoideus anterior, gyrus
sipmoideus posterior and gyrus lateralis (e, from the frontal parts).

No. of shadow cells: No. of shadow cells:

Group possibly irreversible probably irreversible
damage damage
c .. 5
A e 6 J
B e Tl 3

Il the extremely large number of nerve cells examined
each specimen

several hundred in
is taken into account, the very small figures are remarkable.

True neuronophagia secemed to be still more rare. It was not observed in
any ol the control animals and could only be suspected on seven occasions in
the animals subjected to ECT. This phenomenon should not be confused with
so-called satellitosis. (Reference is also made to the photomicrographs.)

A number of earlier workers have reported disappearance of cells and
acellular areas in the cerebral cortex of the experimental animals. T was there-
lore particularly interested in ascertaining whether such phenomena were
present. I found that the cytoarchitecture consistently exhibited some irregular-
ity. The nerve cells were assembled in groups, these groups appearing to have
refationship to the vascular architecture. This irregularity seemed to be greater
in the deeper layers of the cortex. It is therefore, in all probability, likely to be
extremely difficult to determine the possible occurrence of small acellular areas

or ol an elective dropping out of cells. This has also been pointed out by
Scholz*!, among others.

At the unbiased examination, 1 was unable to find any large necrotic area
Single, small areas with suspected dropping out of cells were observed sporad
cally in h::::__m,,.m:E.ana to larger series (11 16) of ECT's and with a long:
survival time (gtoup B). In only one specimen could :.m.ﬂ_::zm be considert
as definite. In several cases, however, the suspicion could not be regarded .
altogether ::ﬁc,:p_na. “inally, the following facts may be mentioned. It w
a question of a w_.ns. cells in 7 specimens out of the total 282 examined; tl
phenomenon was not found in any of the control animals. 1L was seen especial
in group B.

" The question of whether or_not irreversible damage Lo _the nerve cells m.
Mmm.mdm.mmoq::o: with ECT must therefore be answered in the alfirmatiy
This is the first conclusion to be drawn TToin. (he observations reported. 1

i iahad ot S 3 = el

changes Tound were nol, nowever, extensive; they affected only.asmall minon

Sehd Sun e T

of the nerve cells and occurred principally in those animals given the larg
series of ECT's. On the other hand, only a very small proportion'of the c
A_ﬂldumﬁmmmg:_ cortex were examined in the individual animal. In absoh
figures, the number of damaged nerve cells in the whole cortex should
considerably greater. There is, however, no reason 1o anticipate a lan
proportion of damaged cells in other sections of the cortex. On the contra
it is possible that they would be less than in the frontal parts.

With regard to the animals given less intensive treatment i, 4 EC

only it may be concluded that it was not possible to demonstrate any it

versible nerve cell damage of any consequence.

The following statement may also be made. It appears almost impossil
in the case of animals surviving for a longer period after a serics of ECI
to recognize a dropping out of cells of this type and on the aforemention
scale. In my opinion, such cell changes can only be recognized il the mic
scopical examination is made in the course ol the pathological process,
during the days immediately following the ECT. This emphasizes the neces
of choosing a suitable survival time for the animals in such neuropatholog
experiments.

—

CHAPTER 7

Considerations on the Pathogenesis of the

Cerebral Changes

In the present experiments, the most casily discernible changes in the b
of the animals subjected to ECT were found in the vascular system. In ¢
case the blood vessels were dilated and filled with blood. Since this also ap
1o the control animals, this phenomenon was not considered to be correl



