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Experimer ital

MaxX FINK, M.D

In the last seven years, increasing study
by various authors’=" of the neurophysio-
logic alterations occurring in electroshock
has resulted in a re-assessment of the mode

of action of this form of therapy. The pres-
ent neurophysiologic-adaptive hypothesis’~
states tLat an induced change in brain func-

s the milieu in which behavioral
changes can occur, depending upon the char-
acterologic predisposition of the subject.
This report summarizes the data of three
groups of studies which have been completed
in the continuing evaluatlon of the electro-

shock process in this laboratory. These in-
clude:
1. The relation of changes in neurophysiologic in-

dices to behavioral change;
response expres

2

Types of psychologic
factors in the evaluation of

IMproved

and
1
I

3. The role of personality in the behaviorar re-

sponse.

I. Subjects and Method:

The studies have been carried out in
groups of consecutive, unselected electro-
shock referrals. The subjects are voluntary

patwnts in an open ward psychiatric hospi-
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the supervising psychiatﬂqts in charge
the treatment unit. Patients varied i

from 20 to 66, and have been diagnosed as
suffering from depressive and schizophrenic
illnesses.
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(a) Tests of Brain Function: Two indices
of cerebral function have been stressed:
Quantitative measures of the degree of in-
duced delt activ 1tv in t hc eledmenee]lhdlo-
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1) EEG : Electroencephalograms were done
weekly prior to treatment, and on a day fol-
lowing a treatment. Bipolar rec cording was
used, and selected leads were measured for
the degiree of delta activity. The average
ercent time delta for each of these sclected

ads, the highest delta index in a ‘1'\-" one lead,

the highest dmplltud(- and siowest fre
i

p
ie

of delta, and the longest duration o .
were the measures utilized in the classifica-
tion of the records into “high degree,” “mod-
erate degree” and “low degree delta activ-
ity.'e

2) Amobarbital Test: This is a structured
interview, in which the patient is asked ¢
standard set of questions pertaining to ori-
entation and awareness of umebs

~ oA

bital is then admu

a concentration based upon body weight, at
a rate of 1 cc to every 40 seconds, until

nystagmus and slurred speech are induced.
In the initial series, a ‘¢ solution of amo-
barbital was administered at the rate of 1 cc
per minute. Recently, to permit simultane-
ous estimates of the sedation threshold,” the
procedure was modified to allow for weight
differences of subjects. The same questions
are repeated, and persistent changes in ori-
entation. denial of illness, confabulation,
and *‘ed"pllcatlon are called ‘‘positive
re indicati
unction.’ T

—

ive of states of
1 ests were carried out before elec~
troshock, and at weekly intervals during
elestroshock on the day following treatment.
(b) Evaluation of Behavior: In addition
, the notes of the patient’s therapist and
supetvmmcr psychiatrist, all patients were
seen by the research psychiatrist at weekly
intervals during treatment and 2-4 weeks
after the last treatment. Evaluation of
changes in beh'l\"lOl mduccd by electt shock
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groups: much 1mp1'nvod moderately im-
proved and unimproved, based on criteria
described.”
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(¢) Evaluation of Personality: The initial
method of personality assessment employed
has been a structured family interview. In
their observations, Weinstein and
Kahn described the characteristics of the
“explicit verbal denial personality.” To de-
termine the significance of this personality
type for behavioral response, a st uctuwd

e

< "D‘ﬂ}\(l"
was developed.
:

members of the mmu_v the

original

questionnaire

with two

f-}mcm areas were explored.
teristic was rated as being absent, mod-
erately present or markedly present. Scores
of 0, 1 and 2, rebpectlvely, were assigned,
and added-—the resulting score being termed
the “denial personality score.””

(d) Treatment: Electroshock was admin-
istered on a schedule of three treatments a
week. A minimum of 12 treatments was
given, except in a few cases where a severe
confusional state appeared The
course of treatment was determined by the
supervising psychiatrist in charge of the
electroshock unit, based upon clinical ecri-

earlier,

teria. Treatments were grand mal, using ei-
ther a Medcraft alternating current instru-

electrostimulator. Pa-
premedicated with in-
prior to the treatment.
year, a subconvulsive therapy
1. Rn‘nr*]nm]v

ment or a Reiter C-47
tients were generally
travenous Pentotl 1
In the pas
group was 1 h ute

'fl \.:4‘ “bh CK

selected

(
Is received 12-42 sub-
convulsive treatments, under Pentothal pre-

medication,
to the same test procedures and the same be-
havioral evaluations as the grand mal ther-
Neither the nsy
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These patients were subjected

volC LT

ychiatrist m

apy subjects.

ing the evaluation, the patlents therapist,
nor the patient was cognizant of which pa-
tients received which form of thera py. The
data for this series of patients is now being
evaluated, and reference will be made only
to the general observations.
Observations:
(a) Role of Altered Cerebral Function in
Behavior:
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hebv studies, we have emphasized the
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maintenance of high degree delt
and short term clinical 1 atmua OI the pa-
tients who were rated much improved, 90
had high degree delta EKEG records in the
3rd and 4th weeks of treatment, while of the
unimproved patients, only 209 had such
records. The relationship between delta ac-
tivity and clinical ratings is seen in Figure 1.

00~
904  «—— MOD. IMPROVED (6) s )
*=-— UNIMPROVED(7) //
801 /
7ok /
601 /
501 / o
I'd T~

/ B

404 / 7 .
/ 1/
24 s
30 / //
20- g 4 v
s - 5z
| 01 > Pt e
// /"
~ g
O SR el e T e T
o] 5 4-6 =S 10-12
In subsequent ser

were extended in a pre

on the earlier observ nfirm, ] ooagted
earil nservations, a ggestec

that the much improved }dtlel’ltb were
in whom high degree delta activity had been

induced early in the course of treatment and
sustained. Records during the second and
third weeks of treatment, therefore, were
assessed. The results in 54 consecutive pa-
tients are noted in Table I. Of the patients
developed high degree delta activity
he second and third weeks of treat-
ment, 67« were rated much improved, while
only 30¢¢ of the patients without such ac-
tivity were so rated.

TABLE 1

Patients With High Delta Activity During
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nimproved

EEG Delta é E =

Both High (18) 12 (877 ) | 2 (119%)
One High (16) 4 (25%) 8 4 (25%)
None High (20) 6 (309:) T 7 (35%)
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2. Amobarbital Test ideas of reference and delusional formation;
T . 4 : r i o
In the initial series of 24 patients, previ- confusional states with varying degrees of
e e Sy 1 e hawnna:s 11ora |
Iatlents er memory aisturoance | increased sgmatic com-

ously reported,” eleven rated

as much improved, and all had pumuvc amo-
barbital test reactions after 7 to 9 treatments
and sustained this response. Of the unim-
ts, 15% had positiv mobat‘-

tions and the amobarbital test data, as re-

lated to the eventual clinical rating is seen
in Table IT. In 77 patients tested to date,

observations during the second and third

........

re examined for the

activity and

n i 2 14 ravYe i P
Tegsl resulls, UJ1r tne

31

delta activity.
ter of positive amobarbital te
delta activity and much improved olinicai

vat}ngs }S a mgrnrmﬂrn

1 o
nificant is the cluster of negative amobarbi-
tal tests, low and moderate EEG del

a
tivity and clinical rating of unimproved.

TABLE 11

EEG and Amobarbital Test Results During
Second, Third Weeks of Treatment™®
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Both Positive Amobarbital and High
BERG Deita Activity ... 25 10 3
Either Positive Amobarbital or High
EEG Delta Activity ... 8 12 5
Neither Positive Amobarbital nor
High EEG Delta Activity ... 0 3 11
.................................... 33 25 19
qificant at better than 01 level of confidence.
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In these patients, we have observed va-
ried responses to electroshock including the
absence of noticeable symptoms with a re-
turn of pre-morbid behavior: hypomania, eu-

turn o1 P C T R iha ARG Iy

phoria ‘and denial; paranoid states with

al Patterns of Behavior:

]

plaints and preoccupations, states of in-

cre ased pd,nlc excltement and agitation and
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tion in the neurophysiologic indices. During
electroshock, with the gradual induction of
states of altered brain function, and their
restitution in the weeks following cessation
eristic

the degree o
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personal care ThlS is suceeeded ey a phase
of minimizing symptoms and di splacement
of complaints, mild euphoria, denial of ill-
ness, and 1ns1stenoe upon going home At
this time, the EEG shows the greatest de-

gree of delta activity and amobsrbltdl tests

are positive. With the cessation of treat-

ment, the overactivity diminishes and in-

terest in the future becomes prominent. Pre-
srbid patterns of behavior are in evidence

I ulu. L!cl. LU L Rl PP aAC Y AL 5
and th EEG retur ns to normal and the amo-

Other depressed subJects however be-
come increasingly disturbed during treat-
ment, withdraw from participation in hospi-

tal act1v1t1es, and complain increasingly of

memory loss. plﬂvqiml distress and insom-

nia. Amobarbital tests and electroencepha-
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change as in the first group. With cessa-
tion of treatment, there is either a return
+ denressed ::‘r,\tl:- or a \')PY‘C;-IQJ[G‘I'lt em-
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phas1s ori the emory loss and physical

Anothex pattern, seen in hostlle, negati-

L B | 3 ) i
vistic and withdrawn patients, is the devel-

opment of hyperactive, hypomamc and im-
pulsive behavior. Memory loss is marked,

and clinical disorientation and confusion

S L ‘.ﬁ4-,-.,.1 . 3 1
may be noted at the height of neurophysio-

logic change. After treatment is ended, ideas
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of reference, negativism and delusional for-
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mation become prominent, to be followed by about one third appearing in each rating
withdrawal and mutism category
(c) Effect of Subconvidsive Therapy: TARLE 11T

The interdependence of these adaptive Relation of Denial Personality Scores to

patterns with the state of altered brain func-
tion is more clearly demonstrated by obser-
vations in the subconvulsive group. Twenty-
seven subjects received subconvulsive ther-

aof orand mal ATin
ML mddiliug iial, Aviniiiilica

in the electroencephalogram and in amobar-
bital tests were induced, and the changes in
clinical behavior were limited. The electroen-
wphalo rAams domonstmted elther no delta

mal chaneges

chnanges
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activity records observed. In the amobar-
] .

bital tests, only three patients had positive
tests during treatment, and in each instance
it occurred only once, No change in symp-
toms or behavior was noted in twenty-three.
Nineteen were referre r a second cou
of treatment, Grand mal electroshock in-
duced changes in brain function of high de-
gree delta activity and/or repeated positive
amobarbital tests in fourteen of these. All

fourteen showed significant changes in be-

| PO W, B N e [ _ar i
navior; while of the five patients in whom
the physiologic indices showed only mino:
cha llf_’,‘CS, {}11'!‘.' t‘..rry }\atlems showed a definite

(d) Role of Pm‘srmah’fy in the Adaptive Re-
sponse:

Anotho vari
—the habit-

ual dttltu(los patte s of per eptmn and
havior and (lef{.‘DbL‘S of the patient. The
initial study of the role of personality re-
lated the characterological disposition of pa-
tients showing denial mccham%mb to the

The re

m

C]inical result,

25,
W1th a medmn of 11. Th scores were di-
vided into two groups: scores from 11 to 25
were classed as the “high denial group” and
those from 0-10 as the “low denial group.”

Ur the patients with high denial })Bl.‘.-.()n-

were in th
wilC 2111 e

T ), 58% )
much improved group, and only one patient

(4% ) was in the unimproved group. The
ratings of improvement for the patients with
low denial personality scores were random-—

Clinical Response to Electroshock

Porsonality Much Moderately Unimproved Total

Score Improved Improved

11-25 11 ] i 24
0-10 7 G i a9

Total 21 18 = 47

The difference in the denial scores between
the much or the moderately improved pa-
tients, when compared to the unimproved
patients, is statist.ic'illv 51(T111hcant

- =

under the conditions of altered brain func-
tion is noted in the correlation of these
scores with actual changes in language pat-
terns which had been described'' as indica-

tive of denial responses, As in that study,
changes in language in structured interviews
with the patient were studied. Each patient
was classified according to whether he
showed three or more explicit language
Lh&n“(‘% Tho roup of patients w1th high

b

1 114+ <1 A
1 v . 51 §

The uwﬁmlent of C(Jnelatlon Skt
1s significant at better than the 1
confidence.

level of

III. Discussion:
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psvchologic aspects of electroshoc k support
and amplify the hypothesis of electroshock
action initially expressed by Weinstein, Linn
and Kahn,' and again by Kahn, Fink and
Weinstein,” and the observations of Roth,

logic and

1 « g i
Aird,* and Ulett.>a. b Alteration in brain fune-
tion i1s the central (‘i'i'(_ut of Olecilnshoci«:

change, We h(L\- o em}]hdblZCd delta <1(,t.1v1ty
in the electroencephalogram and the pat-
terns of disorientation, confabulation, and
denial of illness after amobarbital as indices
of altewd bldll] function. Other measures,
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domonslr'ate the same relation to
alteration in brain

} al
believe,
changes in behavior or
function.
Under the

conditions of the induced
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change in brain function, altered patterns of
adaptation are expressed. The type of adap-
tation varies, apparently dependent upon the
personality organization. In these studies
we have noted the relationship of an “ex-
plicit verbal denial” personality type with
the development and maintenance of clini-
cal language patterns of denial, displace-
ment, and minimization in structured inter-
views."" We have observed that patients
with high denial scores are those who are
more likely to be evaluated as “much im-
proved” (Table II1). The type of adaptation
is varied, however, as we have described
here. In this context, therefore, the conclu-
sion is affirmed that electroshock is a means
of inducing change in cerebral function in
which altered patterns of adaptive-interper-
sonal behavior can be sustained.

We have emphasized ‘‘change in behavior”
in this report. In previous studies, we re-
lated our observation to ‘“improvement.”
“Improvement” is a derivative evaluation of
the induced behavioral change, which is de-
pendent upon the expectations of the thera-
pist, the family, or the administrator, in the
milieu in which the behavior is observed.
When a depressed patient, who had been
withdrawn, crying, and had expressed sui-
cidal thoughts, no longer is seclusive, and is
jovial, friendly and euphoric, denies his prob-
lems and sees his previous thoughts of sui-
cide as “silly,” a rating of “much improved”
is made. To the extent that a schizophrenic
patient is perceived as less delusional, less
excited, and less withdrawn, he is rated as
“improved.” When, however, the induced he-
havior is one of increased anxiety and fear-
fulness, or persistent complaints about mem-

ory loss, pain or other physical symptoms, or

excitement and delusional thoughts, a rating
of “unimproved’”’ will be made.

These studies amplify the present neuro-
physiologic-adaptive hypothesis of electro-
shock action. Further studies, defining the
significant aspects of personality and of the
expectations of the environment on the pat-
terns of behavior which are observed under
the condition of altered brain function are
suggested. Application of this hypothesis
to the effect of newer tranquilizing agents is
in progress. Finally, studies of individual
differences in the neurophysiologic response

DISEASES OF THE NERVOUS SYSTEM 1 Lty

to equivalent amounts of cerebral trauma
warrants exploration.

IV. Summary and Conclusions:

1. This report summarizes continuing ex-
perimental studies of the mode of action of
electroshock therapy.

2. Behavioral change in electroshock is
dependent upon an alteration in brain func-
tion as evidenced by serial changes in delta
activity in the electroencephalogram and dis-
orientation and confabulation with intra-
venous amobarbital.

3. The pattern of behavioral alteration is
shown to vary markedly, depending upon the
degree of induced cerebral dysfunction, the
personality of the subject and the environ-
mental situation.

4. “Improvement” ratings are seen as a
special case of behavioral change dependent
upon the type of adaptation elicited, the ex-
pectation of the therapist, administrator and
family, and the tolerance of the milieu.

5. The extension of this neurophysiologic-
adaptive hypothesis of electroshock action
to other forms of somatic therapies is sug-
gested.
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Prochlorperazine in Hospitalized and Private

Psychiatric Patients

FraNK WiILcox, M.D,

Studies in animals showed that prochlor-
perazine, a new phenothiazine compound,
blocks conditioned reflex response as effec-
tively as chlorpromazine, can be given in
lower doses, and has less effect on spon-
taneous motor activity." Clinical trials es-
tablished the usefulness of the compound in
relieving mild anxiety and tension states,
and uncovered no evidence of jaundice,
blood dyscrasias, or hypotension.** Prelim-
inary studies of the drug in hospitalized
patients indicated its usefulness in con-
trolling marked psychomotor excitement and
provided further evidence of its relative
safety.”* These findings prompted me, in
April 1957, to start a pilot series with pro-
chlorperazine and later, on finding the drug
effective, to extend its use at the hospital
and in private practice. While approximately
700 patients received prochlorperazine on
our services, this report concerns itself with
a cross-section of the types of patients com-
monly seen in hospital and office work.

Material

Our series of 109 patients, summarized in
the table, included acute and chronic psy-
chotics, psychoneurotics, patients with ten-
sion states, and children with behavior prob-
lems. The psychotics were assaultive, denu-
dative, overactive, deluded, confused, and
generally speaking, difficult management
problems. The psychoneurotics manifested
a mounting uneasiness of mind, heightened

From the Oregon State Hospital, Salem, Oregon.

tension, and a host of somatic complaints,
including headache, insomnia, vertigo, gas-
trointestinal disorders, eczema, asthma, and
various allergies. The group was just about
evenly divided between men and women, and
ranged in age from 12 to 100 years. Most,
however, were between 30 and 50 years. Du-
ration of illness ranged from several months
to 15 years or more in the psychotics, and
from one month to five years in the psycho-
neurotics and children. About half of the
group, chiefly the chronic psychotics, had
been treated previously with sedatives, other
neuroleptic agents, and ECT, but failed to
show or maintain any appreciable improve-
ment. The untreated patients included the
disturbed children and those with tension,
psychoneurosis, and acute schizophrenia. Ex-
cept for manic depressives and acute schizo-
phrenics, the patients received prochlorper-
azine in conjunction with supportive psy-
chotherapeutic measures; the exceptions
were given ECT too.

Method

Patients, before being placed on prochlor-
perazine, were given a complete physical ex-
amination and followed, periodically, with
blood and urine studies. Most were started
on oral medication, 10 mg., to be taken at
meals and at bedtime. Dosage was increased
gradually in increments of 10-20 mg. every
other day until clinical improvement resulted
or bothersome side effects supervened, When
rapid control of agitation and excitement
was necessary, prochlorperazine was given



