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Preface

In the course of development of any chapter
of medicine, there are periods when it becomes appro-
priate and even necessary to correlate the results of
investigation on a particular problem, with the aim
of creating, out of individual fragments of experi-
ence and research, a unified and meaningful whole.

This necessity is particularly great when
the question under consideration happens to lie in
the realm of therapeutics, for in this case it 1is
only through a therough analysis of the problem that
rational guldeposts for future clinieal action can
be erected. And especially when there enters upon
the medical scene a new form of therapy bearing the
possibility of revolutionizing an entire branch of
medicine, a scienfific assessment of its value be-
comes indeed a matter of utmost indispensability.

Such 18 the case today with the shock
therapies in psychiatry. Born of chance and empi-
ricism, subsequently treated, like many another new
therapeutic agent, with all degrees of reaction

ranging from exuberant enthusiasm to violent condemna-



tion, the shock therapies have survived a decade of
stormy existence and have today reached the point
where sufficlient evidence has accumulated to warrant
a rational evaluvation of them.

Because of the controversy andi confusion
concerning the results obtained with the shoek
theraples -- a state of affairs which has plagued
them ever since they became subjected to extensive
clinical trial -~- some observers have thrown up
their hands in desperation and have discredited them
on this basis alone. FHowever, since every effect
has its cause, there are good and ample reasons for
this lack of consensus, and it has been my purpose
in this thesis to sift out these causes of disagree-
ment and to determine, as far as possible, the lines
of future approach which will break the impasses
existing today.

In this connection, I have attempted to
keep these pages from becoming a mere review of the
literature. Since the literature on any controversial
question abounds with all shades of opinion and all
degrees of conflicting evidence on the topiec, a mere
listing of such evidence and oplinions, without any

attempt to analyze and evaluate them, becomes a
profitless venture both for the writer and for the

reader. I have long felt that the most important



part of the learning process is not what one
but how one's thinking reacts to what he learns.
Consequently, I have included my own opinions and
criticisms of the material presented, wherever I
have felt them to be warranted. After all, when
circumstances do not permit the possibility of doing
original investigation on a medical problem, the next
best thing 1s a critical analysis of the work of

I have not attempted to cover the entire
literature on the subject. Such a task would be not
only Ferculean, because of the presence of literally
thousands of contributions on the topic, but also
profitless, because of the fact that the literature
on the shock therapies has its share
which creep into the literature of any medical topic.
I have included a few specimens of what I consider to
be worthless contributions, in order to demonstrate
how the question under consideration has become unne-
cessarily confused by reports which possess neither

scientific accuracy nor statistical completeness.

In the preparation of a work as extensive
as a senior thesis, one is bound to carry away with
him many ideas over and above the actual material

which he has learned. In this regard, I have found



that the research I have done on my topic has impressed
upon my mind, above all else, the eternal truth expressed
by the father of our profession in the most famous of

his aphorisms: "Experience 1s fallacious, and judgment

difficult”.



Chapter I
The History of the Shock Therapies

The heritage which we call modern medicine
represents the summation of all the significant medi-
cal achlevements of the past. It 1s merely the present
status of an evolutionary process analogous to the
biological course of development which has produced
the current speciles of organisms; both phenomena re-
present a steady march of ever-increasing complexities
stemming from rudimentary and relatively undifferen-
tiated beginnings.

Throughout the countless centuries since the
first physiclans took on the task of alleviating the
1118 of their fellow-man and began to pass on their
knowledge to others, the growth-processes of medicine
have always been essentially the same. The principal
difference between the medical progress of today and
that of past generations i1s not one of fundamental na-
ture but rather one of rate of growth. For, under the
stimull of rapid advances in the physical and biolo-
glcal sclences, an ever-increasing host of workers

engaged in medical research, and a constant pooling



of the information obtained, modern medicine has
advanced, and 1s continuing to advance, at a rate
equivalent to a geometric progression.

Within the framework of this process,
new therapeutic agents have been characterized by
great variations in the amount of research and the
degree of collective effort necessary for thelr déve-
lopment. Each method of shock therapy can be consi-
dered to be the fruit of individual investigation,
rather than the result of group research, and each
of them has enjoyed the privilege of widespread
clinical use soon after 1its discovery.

Although the shock theraples as we know
them today were inaugurated only within the past
decade, still, as with many other discoveries in
medicine, their arrival on the medical scene was not
entirely unprophesied. For centuries, clinicians have
observed that severe emotional and profound physical
stimull are able to bring some mentally 111 patients
back into contact with their environment. The herb
hellebore was used in the treatment of mental disease
several hundred years ago. In 1755, Auenbrugger observed
four patients who suffered from "mania" with "periodic
raving madness" and who were treated with hellebore (1).

The reactions which he described were, among others,



a combination of coma and generalized convulsions, or,
as we would describe it today, a combination of the
reactions to insulin and to metrazol or electroshock.

Paracelsus, early in the sixteenth century,
1s credited with the use of camphor by mouth for the
cure of mental disease by the production of convulsions (1).
The drug was also used by Oliver in 1781, who administered
it to relieve a manic patient (2). Camphor was generally
used throughout Europe for the same purpose in the secomd
half of the eighteenth century, but 1ts use was gradu-
ally discontinued and forgotten without any obvious
reason.

More recently, acute psychological changes
had been observed to result from changes in oxygen ten-
sion, and experimentation with high concentrations of
carbon dioxide had shown that temporary beneficilal
results were obtained in catatonic stupors (3a).

With this background, meager though it 1is,
the medical mind was not entirely unprepared for giving
sympathetic attention to the first reports of the pre-
sent-day fathers of the shock therapies. Of the three
methods of therapy in most general use during the past
decade -- insulin, metrazol, and electroshock =-- insulin
takes precedence chronologically.

Prior to the introduction of hypoglycemic



shock therapy, insulin had proved its value in exerting
a quieting effect on conditions of agitation and was
used chiefly in cases of delirium tremens and catatonic
excitement; Steck reperted such use of the hormone in
moderate doses since 1929 (3b). Other workers gave
insulin to patients who refused to eat. Appel, Farr,
and Marshall (4) in 1929 were some of the first workers
to report the use of insulin-in combatting the problem
of undernutrition in psychotic patients. Bennett and
Semrad (5), among others who used the drug for the
same purpose, reported that, co-incident with the gain
in weight of their patients, there appeared in many
cases a striking improvement in behavior and mentation,
and a return of normal affective tone. Also, practi-
cally all of their patients became more accessible for
psychotherapy and other therapeutic measures.

In all such uses of insulin in this period
of prelude to the hypoglycemic shock era, there was
neither the ambition nor the hope of influencing the
psychosis as such. Moderate doses were administered

and shock symptoms avoided.

The use of insulin as a direct therapeutic
attack on psyehoses, known to us today as the hypo-

glycemic shock treatment, dates from 1928. Although



the treatment was discovered in that year, the me thod
and the results in the first treated cases were not
published until 1934, and the therapy did not begin to
receive widespread trial until 1936.

HAypoglycemic shock therapy, like so many other
discoveries in medicine, was come upon gquite by accident.
Interestingly enough, the discovery occurred almost si-
mul taneously with another great epoch-making accident
in medicine, for it took place only one year before
Fleming's chance observation of the inhibition of bac-
terial cultures by the Penicillium notatum mold.

Manfred Sakel, who had had a wide experience in the

use of insulin in drug addiction, began in 1928 to

give large enough doses to produce hypoglycemic states.
Unintentionally, severe hypoglycemic shocks occurred.
This event and its results are best expressed in Sakel's
own words (6):

"The therapy 1s an outgrowth of observations
made by me in the course of the attempted treatment of
morphine addicts. I thought, first of all, that insulin
abolished the phenomena of irritation during abstinence
from morphine because the nerve cells were blocked and
their function quantitatively affected. Starting from
this observation and this idea I attempted to influence

other states of excitation by means of insulin. At this
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point, as often happens 1n such matters, I was helped
by chance. By chance I produced deeper hypoglycemic
reactions than I had intended. I was able then to
observe that such reactions led to much quicker and
more substantial alterations in mental states, and could
even cause psychotic symptoms to vanish. I endeavored
to evaluate these observations systematically and drew
the practical conclusion that hypoglycemia was evidently
responsible for these changes.

"I was led by the following observations to
treat psychoses by hypoglycemia. The intense fixation
seen in psychotic anomalies 1s toned down, the rigid
pent-up personality is relaxed, the affect 1s reversed,
and this reversal i1s maintained."

Thus the origin of hypoglycemic shock therapy,
which 1s, as Sakel puts 1t, "an etiologically non-specific
(though clinically specific) treatment for psychoses".

Sakel introduced the therapy in Vienna in 1933,
and he began publishing his method and results 1in 1934.
In 1935 the treatment was initiated at various centers
throughout continental Europe, to be follewed a year
later by England and the United States. Since 1937,
insulin shock therapy has been granted an extensive

clinical trial throughout the world.
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In contrast to insulin therapy, which was
discovered by accident, the use of metrazol as a form
of shock therapy was brought about through a means which
is as common in the history of medicine as is the occur-
rence of chance discoveries; namely, through a miscon-
ception.

Ladislaus von Meduna, the father of metrazol
therapy in psychiatry, had made the observation that
spontaneous convulsions océurring in catatonic schizo-
phrenic patients were followed by a prompt remission.

Re also noted that an association between epilepsy
and schizophrenia is extremely rare. From these ob-
servations, he made the following deduction (7):

"Between schizophrenia and epilepsy there
exists a sort of biological antagonism which must be
expressed in the pathological course of the two diseases.
Without being able to characterize these pathological
actions, I feel justified in asserting, a priori, that
these courses are either mutually exclusive or they do
at least to a great degree weaken each other in their
mutual efforts."

From this working hypothesis, Meduna reached
the conclusion that an eplleptic selzure would alter the
biochemical and hematologic substratum of the organism
in such a way that a further development of the schizo-
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phrenic process would be inhibited and a remission made
possible. Of course, the biologic substratum is not the
same in induced as in ddiopathic convulsions. And, in
the 1ight of present evidence, to be presented in a later
chapter, that metrazol therapy is much more effective
against affective states than it 1s against schizophrenis,
1t would be necessary for Meduna, in order to be consist-
ent, to postulate the existence of blological incompa-
tibilities between affective psychoses on the one hand,
and epilepsy on the other.

In 1933 Meduna started administering convulsive
therapy on the basis of the conclusions from his working
hypothesis. After preliminary animal experiments had
indicated to him that induced convulsions did not cause
ma jor damage to the central nervous system, he began to
use camphor, the same drug given four hurdred years
previously by Paracelsus, injected intramuscularly in
a number of schizophrenics. Because of the definite
disadvantages of camphor, such as the possible occurr-
ence of abscesses and paln at the local site, and the
diffieulty in predicting the exact onset of the seizure,
which may occur at any time from one-half to three hours
following the injection, Meduna soon discontinued the
use of the drug as a convulsant and substituted for 1t
pentamethylene-tetrazol (metrazol or cardiazol), a syn-

thetic product, which has the same pharmacologic effect
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as camphor and in addition to low toxicity, possesses
the advantage of being soluble in water, therefore
becoming suitable for intravenous injection. The re-
sorption of the drug is rapid and the seizure almost
immediute, thus further increasing its advantages over
camphor.

Meduna published his first article on the
use -of metrazol in 1934. Since 1935 the method has been
given a clinical trial as widespread as that enjoyed
by insulin. For reasons to be discussed later, metra-
20l shock therapy has now passed the peak of its uti-
lization and is rapidly achieving the status of an
outmoded method of treatment, its role in psychiatry
having been taken over by the youngest of the shock

therapies -- electroshock.

Shortly after the inauguration of the clinical
use of metrazol, its marked disadvantages became appar-
ent to those using it. Because of its untoward physical
complications and mental anguish, which in some cases
became so marked as to make the treatment very unpleas-
ant for the patient and sometimes prevented continuance
of the treatment (1), it became necessary to find a
method that produced at least the same good results as
metrazol, one that did not give rise to the complications

of metrazol, one that could be carried out even more
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easily than by intravenous injections, and one that
could be applied with more uniformity as to the intensity
and duration of the treatment.

With these aims in mind, Bini (8) in 1937
conducted convulsive experiments on animals, with
electric currents. ¥is investigations, although they
led directly to the subsequent clinlcal use of electro-
shock, were far from being revolutionary, for electrical
experiments in psychiatry have a history which stretches
back more than forty years. Leduc in 1902 produced
narcoses, states of stupor, and general anesthesia by
the use of electricity (1). A year later, Zimmerman
and Dimier succeeded in producing epileptic attacks in
animals by using 1nterfupted galvanic current (1).

After them, numerous other workers confirmed the possi=-
bility of obtaining at will narcosis, epileptic attacks,
catatonic states, and general anesthesia, by varylng
the intensity and character of the current, the form of
the electrodes, and their point of application (1).

While many, as indicated above, have utilized
electric current for the production of convulsions and
unconsciousness in animals, it is to Bini ard his co-
worker Cerletti that the credit must go for applying
the method clinically. In 1937, working on dogs, Bini

produced epileptiform convulsions but also caused severe
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damage to the central nervous system, as determined
at autopsy (8). FHe carried on, however, until he -
found the curzrent which produced convulsions in ani-
mals without causing damage to their nervous systems.
In 1958 Bini collaborated with Cerletti in using this
current on humans, by applying 90 to 125 volts of
alternating current for 1/10 to 3/10 of a second

to the head of the patient. They reported only a

few cases, and i1t was their belief (1) that the
therapeutic efficiency of their new method of therapy
was at least as good as that of metrazol, but without
the disagreeable subjective and ob jective complications
of the latter.

There has recently been reported (116) the
use of a modified form of electroshock therapy which
has been given the name of electronarcosis. By this
method a steady electric current, of a lower milli-
amperage than that used in electroshock, is malntained
for approximately seven minutes. Although 1t has been
claimed (116) that the results obtained in schizophrenia
are supérior to electroshock and similar to insulin, there
has not as yet been enough confimation of these claims
to warrant conclusions as to the value of the method.

Electroshock therapy, in use in Italy since
1938, was rapidly adopted in England and Folland (1),
and by the end of 1941 the method had been put to use
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in more than 140 hospitals in the United States (41).
It 1s now generally conceded to be the method of choice

in the administration of convulsive shock therapy.



Chapter II
The Shock Therapies in Schizophrenia

Throughout the decade which has passed since
the initial clinical use of the shock theraples, the
strongest fortress against which this barrage of thera-
peutic weapons has been directed has been the disease
which continues to justify i1ts appellation of the mystery
of psychiatry. In the entire realm of medicine there
18 no disease which rivals schizophrenia in regard to
morbidity. In this respect 1t represents a more serious
problem than either tuberculosis or carcinoma (9).

There are more hospital beds occupled by its victims
than by the sufferers of any other single disease.
There are actually twice as many hospital cases of
schizophrenia as of tuberculosis (9).

Such being the case, 1t 1s obvious that any
therapeutic measure which would make it possible to
directly attack anmd successfully eradicate this scourge
could be rightfully regarded as one of the greatest
medical victories of our time. It is not surprising,
therefore, that when the hypoglycemlc and convulsive

shock theraples stepped onto the psychiatric scene,

- 17 =



- 18 -

hopes ran high and enthusiasm was unrestrained.

Fuel was added to the flame of general op~-
timism by early reports of spectacular achievements by
the originators of the methods. Sakel, in summarizing
the results in the insulin treatment of his first one
hundred cases of schizophrenia (10), found that where
the duration of the disease did not exceed six months,
70% of the patients had full remissions and were able
to return to their former work, and that an additional
18% had good improvements. In all cases of over six
months! duration, the results varied in inverse rela-
tion to the length of the 1llness. These results
Sgkel compared with apontaneous remissions among un-
treated patients, varying from 5% to 20%.

Meduna, likewise, achleved results with
metrauzoel which were as gratifying as those of Sakel,
if not more so. The reports on his earliest cases (11)
indieated, as 4id Sakel's findings, that the most spec-
tacular results were obtained in schizophrenics whose
duration of 1llness had been not longer than six months.
Out of a series of 36 such cases, Meduna obtained re-

mission in 33, a figures equivalent to 01%.

In the decade which has passed since the
publication of these inltial glowing reports, the question



of the efficacy of the shock therapies in schizophrenia -
has become a hotly-contested battle, with 1little unani-
mity of observation or opinion, the reasons for which we
shall presently consider.

To illustrate the great variance of results
obtained, let us examine a review (12) of three large
surveys, in New York (1938-39), Ohio (1940), and On-
tario (1941). The percentage of recoveries of schizo-
phrenic patients treated with metrazol were 1.6, 15.2,
and 31.6, respectively; the percentages for those
treated with insulin were 12.9, 51.2, and 29.1, re-
spectively. The following 1list of percentages of
recoveries, which I have compiled from the reports
of the workers listed below, demonstrates an even
greater discordance in findings: Those investigators
listed below under A treated their patients with hypo-
glycemic therapy, those under B with convulsive therapy,
and those under C with a combination of the two methods:

Investigator reporting Year Patients Percentage
treated of recoveries
A Ross (13) 1937 286 32.0
Malzberg (14) 1938 1,039 12.9
Savitt (15) 1938 45 57.0
Bateman and Michael (16) 1938 416 32.0
Cheney and Clow (17) 1941 50 16.0
Bond and Rivers (18) 1942 188 33.0
Gottlieb and Ruston (19) 1943 66 35.0

Weil and Moriarty (20) 1944 . 20 75.0
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B Ross (40) 1939
Bateman and Michael (16) 1940
Bemphill (21) 1942
Smith et al. (22) 1942
Neymann et al. (23) 1943
Kalinowsky and Worthing (24) 1943
Rennie (25) 1943

C Notkin et al. (26) 1943
Taylor (39) 1945

The great variations in the recovery rates

listed above will give the reader an indication of

523
579
114

90
200

100
214

4.4
26.0
3.5
0.0
54.4
44 .4
32.8
0.0
71.5

the reason why there has been a lack of agreement on

the value of the shock therapies in schizophrenia.

By today the number of published reports dealing with

the shock theraples has reached staggering proportions,

running into the thousands. In view of this tremendous

amount of investigation, one might expect some concord-

ance in the results obtalined. Such expectation 1s gra-

tified in the question of the efficacy of the shock
therapies in the affective psychoses, as will be de~

monstrated in the next ehapter. Why, then, has there

been a lack of consensus in the case of schizophrenia?®

The reasons, as I see the problem, are complex

and multiple. Discordances in results and findings in

any scientific work indicate the necessity of additional

investigation and suggest that there 1is some lack of
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uniformity in the selection of material, in the tech-
nical procedure, or in the interpretation of the results.
In addition to finding all these factors operating in
the problem at hand, I have observed, in a distress-
ingly large number of reports, evidences of a pitiable
lack of knowledge of, or regard for, accurate statis-
tical methods. In some instances, e. g. (15, 20, 22),
the nmumber of cases presented is so small that the
statistical standard error becomes enormous and yet
is not recognized as such by the investigator sub-
mitting the report. Worse yet, some investigators
make little attempt to do much besides presenting
raw data without benefit of statistical inference.
In one such example (27), the number of cases studied
is large -- more than one thousand; a study of a group
of this size, if done with more care, would undcubtedly
have resulted in a significant contribution, rather
than a mere mass of data.

It 1s thus evident that an evaluation of
the shock therapies must become, to some extent, an
evaluation of the shock therapists. Over and above
this factor, however, there are many aspects of the
problem which esonstitute peculiarities inherent in
the specific nature of schizophrenia, pecuvliarities

which challenge one's critical judgment of even the
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most painstakingly accurate statistical survey.

In the first place, in attempting to evalu-
ate a particular form of therapy in any disease, it
becomes a matter of fundamental importance to study
the course of the disease in untreated cases. No
competent laboratory worker would ever think of forming
conclusions on an experiment without the presence of
controls. In a elinical experiment, such as the intro-
duction of a new method of treatment, how can one hope
to arrive at a rational verdiet without similar scien-
tific safeguards?

It 1s obvious, therefore, that any attempt
to arrive at a just evaluation of the shock therapies
in schizophrenia without an adequate cognizance of the
natural course of the disease if left untreated, 1s sas
unscientific as it is futile. Schizophrenia being the
chronic disease that it 1s, with remissions and relapses,
and with all degrees of exacerbations amd improvements,
it consequently becomes necessary to consider the course
of the -disease from the long-term viewpoint.

Many cases, apparently recovered or much lm-
proved, are dismissed from the hospital at the time of
such recovery or improvement, only to relapse at a
later date and be re-hospitalized. Others of this

group maintain their recovered status over a period of
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years. While those patients who have never shown any
improvement constitute the group of chronic hospital
cases. A true picture of the final outcome of the
disease can therefore be constructed only by the use
of extensive follow-up studles over a mumber of yermrs.
There have been a number of such studiles,
emanating mainly from state hospitals. The duration
of follow-up varies from two years in some up to ten
years in others. Rupp and Fletcher (30) performed
this type of investigation on a total of 641 schizo-
phrenies, all of whom were hospitalized in the pre-
shock therapy years between 1929 and 1934 and were
followed for a period of five to ten years. The
recovery rate for this group was found to be 16%.
Strecker 160) collected spontaneous-remission
rates from eleven sources in the literature, with a
total of 581 cases, and found an average figure of 24%.
Bond and Rivers (35) noted a consistent rate of between
109 and 20% for spontaneous remissions over the years
at their hospital. The figure noted by Bateman and
Michael (16) for 325 patients was 16%. Guttman and
his co-workers (61) followed up a group of 280 and
noted a spontaneous recovery rate of 33%, the highest
rate among all these reports. The lowest rate of all

is to be found in Malzberg's series (14), where, out
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of 1,039 patients, only 3.5% were considered recovered.

On totalling the above reports, I find that
out of a grand total of 2,833 non-shock-treated patients,
364 spontaneous recoveries occurred. I compute this to
be 12.8% of the total group.

The problem has recently been attacked, and
quite forcefully so, from an entirely different angle,
statistically speaking, by Penrose and Marr (12).
Realizing that the percentage of recoveries of shock-
treated patlients varies so widely from one report to
another that any attempt to evaluate the treatments
1s inadequate, they declded to attempt such sppraissal
by estimating the prospects of spontaneous reeovery in
the group of patients concerned. The method which they
devised for this procedure has as its essence the com-
parison of the actual number of shock-treated cases
remaining on the hospital books at a given time, with
the expected number, calculated from a random sample
of the mental hospital population. They constructed
tables to show the chance of a patient's still being
on the hospital books at a given point of time in the
future, when the age on first admission, sex, and
length of time since admission are all taken into
account. The tables were calculated from a random

sample, composed of 8,016 case histories of mental
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hospital patients.

This method of determining controls by means
of calculating expected figures was tested by Penrose
and Marr. They took, at one hospital, all the patients
who had been recommerded for shock therapy but who, for
one reason or another, did not receive 1t. FHere, the
observed and expected numbers of patients agreed very
closely in this untreated group. We can assume from
this experiment, therefore, that the total expecta-
tions, as calculated by Penrose and Marr, tend to be
fairly accurate.

On the whole, the figures of Penrose and Marr
suggest that shock therapy has definite value 1n keeping
a certain proportion of treated patients out of the hos-
pital for periods of time extending over one or more
years, the proportion amounting to samething between
6% to 11% of treated cases. The efficiency-record of
the shock therapies was found, in this study, to be
lowest for schizophrenics. According to these inves-
tigators, out of over 1,000 cases of schizophrenia
only 34 could be supposed to have been discharged

in response to treatment.

Invaluable though such studies are in helpling

one to arrivé at an adequate standard of comparison be-
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tween treated and untreated cases of schizophrenia in
large groups of patients, still this method of analysis
falls short of answering adequately the guestion which
cannot fail to.be uppermost in the mind of the psychi-
atrist as he considers each new case of schizophrenia;
namely, what results can he expect from the use of

shock therapy in the particular patient at hand?

In this connection, I have found that the
more one studies of medicine, the more one realizes
how specious are the rigid categories and the conve-
nient pigeon-holes which pervade the entire field.
Systems of detailed classification tend to confer on
medicine the appurent status -of an exact science,
while in zctuality Nature recognizes no such man-made
designations but presents before us an infinite
variety of subtly differing forms. This is as true
of psychiatry as it is of any other branch of mediecine,
and it 1s particularly evident in the disease known to
us as schizophrenia.

I say "disease", since schisophrenia 1is
usually alluded to in the singular; however, when more
closely studied it becomes apparent that we should with
greater accuracy refer to "the schizophrenias", since

the term "schizophrenia" is really more a description
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of various reaction types than a single disease entity.
In addition to the four typical varieties of the dis-
ease -- catatonic, paranoid, simple, and hebephrenic --
the dlagnosis of schizophrenia 1s very frequently con-
ferred collectively on a number of quite atypical
clinical pictures.

Langfeldt (29) speaks of typical cases as
those in whom the 1llness 1s clearly of endogenous
origin and who present no atypical or unusual symp-
toms, and he considers the atypical patients as those
whose i1llness resembles a manic-depressive psychosis
or was precipitated or influenced by exogenous factors,
and those where the diagnosis of schizophrenia 1is
doubtful. According to Lewis (28), these atypical or
pseudoschizophrenic forms compose the majority of
schizophrenic patients treated in some hospitals.

Lewls concludes, and rightfully so, that herein lies
one of the major causes of the differences in the
reported clinical results, which are certainly more
favorable in the pseudoschizophrenic forms than in the
genuine nuclear types, since the atypical forms cannot
serve to test the value of any method of treatment to
be interpreted in terms of the whole category of schi-
gaphrenia. Obviously, the inclusion of large numbers
of atypicals in statistical data on therapy in schizo-

phrenia tends to produce "loaded" resultant figures.
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In addition to the presence of a large number
of atypical forms, there are innumerable other variables
all of which have distinct bearing on the course of the
disease and the final outcome for any given patient.

We must take into account such factors as precipi-
tating causes, age, sex, race, physical constitution,
duration of 1llness, social and economic status, fa-
mily constellation, heredity, and psychological fac-
tors. As Lewis (28) analyzes this phase of the prob-
lem, studies of the individual over a number of years,
which include the pre-psychotic character, the intel-
lectual status, the soclal and physicul disease fac~-
tors, the bodily form, and the onset and course of
the psychosis, are necessary in order to obtaln per-
tinent iInformation on what varieties of reaction temd
generally toward recovery, remission, and improvement,
and those which tend in the direction of a poor prog-
nosis regardless of the type of treatment applied.

Realizing the importance of adequate criterila
with which to assess the prognosis of any given case
of schizophrenia, Chase and Silverman (31) conducted
a survey of the literature on the subject. They found
that the prognosis 1s most fuvorable when the duration
of i1llness 1s short, the type of onset acute, exogenie

precipitating factors obvious, an element of confusion
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present, and atypical symptoms (especially manic-de-
pressive symptoms) prominent. Concerning the relation-
ship of constitutional type to prognosis, they noted
that the pyknic builld conferred a more favorable out-
come than the astheniec. Also, extroversion and an
adequate pre-psychotic life adjustment tended more
favorably than introversion and inadequacy of reaction
to 1life.

In regard to the relationship of schizophrenic
type to prognosis, these investigators found that, as
might be expected, the acute atypical cases, unclassi-
fiable, have an especially favorable prognosis, and
that of the four nuclear types, the catatonic offers
the best prospects, the next best being the simple and
hebephrenic, with the paranoid being apparently the
least favorable type. Sex, education, abillities, and
psycho-sexual history were found to have no prognostic
significance. Age of onset was likewise noted as an
insignificant factor, except that a relatively late
age tends to offer an unfavorable prognosis.

Correlating their results of insulin and
metrazol therapy with the prognosis as determined by
these prognostic criteria, Chase and Silverman reached
the eonclusion that when the prognosis is ravorevio,
shock therapy is beneficial, but when 1t 1s poor, the
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treatment 1s of 1little value. They found that shock
therapy shortens the duration of 1llness in patients
with a good prognosis, and, even more significant, that-
1t may be the deciding factor in patients with a doubt-
ful prognosis.

Katzenelbogen's findings (38) are quite in
agreement with these conclusions. Writing on the ef-
ficacy of insulin therapy, he noted that the treatment
gilves the best results in two types of schizophrenic
reactions -- schizophrenia in psychoneurotic indivi-
duals in whom psychogenic factors appear to be the
immediate provocative agents of the psychosis; and
schizophrenia with a large question mark, where the
diagnosis 1s the subject of controversial opinions
and remains uncertain to all concerned. Katzenel-
begen concluded, as had Chase and Silverman, that
the therapy only accelerates the favorable outcome
in those schizophrenics in whom the ordinary hospital
care would accomplish similar results.

Cheney and Clow (17), in conducting a similar
type of investigation, reached substantlally the same
conclusions. In addition to making observations simi-
lar to those listed above, they noted that patients
who were to improve usually showed evidence of such

improvement relatively early in the course of treat-
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ment, and that 1f the results did not appear early,
a proleonged course of treatment rarely produced re-
covery.

In this connection, there is one prognostic
point on which a general agreement has long since been
reached. This is the factor of duration of 1illness.
Almost without exception, every worker who has investi-
gated the problem has found that best therapeutie
results are obtained in cases with a short duration
of illness. Ever since the original reports by Meduns
(7) and Sakel (6), practically all workers have noted
an inverse proportion between effectiveness of therapy

and length of psychosis.

If such be the case, that 1s, 1f the shock
therapies have no specific curative effect in schizo-
phrenia but merely accelerate or facilitate improve-
ment in-those who have the constitutional or innate
capacity for improvement, then a highly significant
factor in the production of wlde discrepancies among
various reported recovery-rates becomes at once ap-
parent. For how can one reasonably expect to find
the same results in a series of hand-picked patients
with good pre-treatment prognosis as in a group re-

presenting a random sampling of the schizophrenic
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population? With this factor in mind, among others
to be analyzed presently, we begin to make some sense
out of an apparently hopelessly confused state of
affairs in which the range of published percentages
of cures runs anywhere from seventy-five down to zero.

In this regard, it 1s important to note that
the division of cases into various grades of improve-
ment ranks high in the 1ist of the myriad stumbling-
blocks which beset the path of anyone who attempts to
evaluate the results of shock therapy in schizophrenia.
The placing of a patient within the category of "re-
covered", "much improved", "improved", or "unimproved"
i1s at best only a subjective evaluation and therefore
liable to large personal errors, unless objective
criteria for such designations are accepted and used
by all investigators. In an attempt to bring order
out of a chaotic state of affairs in which a camparison
between the results of one investigator and those of
another is difficult if not impossible, Ross and his
eco-workers (34) in 1941 suggested a set of objective
criteria to be used by all investigators submitting
reports on results of shock therapy.

According to these suggested criteria, cases
are designated as follows (34): "To be classified as

'recovered'! the patient must have become entirely
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symptom-free and must have developed insight regarding
his 1llness. By 'lnsight' is meant that the patient
mast fully realize that he has suffered a mental 111~
ness and that his symptoms were in fact a part of this
1llness. TFTe must also be able and willing to speak of
his 1llness in detail and objectively, and with normal
affect, and he must be able to adjust well in the
community at his pre-psychotic level.

"The term ‘much improved' means that the
patient 1s entirely symptom-free but that insight
as defined above 1s lacking or incomplete, although
he 1s able to adjust well in the community at or near
his pre-psychotic level.

"The patient i1s considered 'improved' if
his symptoms are incompletely alleviated but less
distressing, so that he 1s able to make a definitely
better adjustment than before treatment.

"tUnimproved' is applied to those patients
who derive no benefit from the treatment."

Shortly following the publication of these
criteria in 1941, one report (3c) remarked that Ross's
system of classification had already been put into
general practice. One 1s led, however, to quéstion
on what basis thils statement was made, since another

writer, in a general review of the shock therapies (28),
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came out two years later with a plea for general
acceptance of a standard set of classificational
criteria in order to end the anarchic conditions
which still continued to exist. It is difficult
to determine, from the results reported by various

investigators, exactly to what extent a common set

of eriteria has been used, since in practically no
cases, with rare exceptions, e. g. (14, 19, 34), 1is
there any statement made by the investigator as to
his standards for the various grades of improvement.

In addition to condemning the lack of us-
age of a common set of therapeutic criteria, Ross and
his co-workers (34) have generalized their charge by
stating that "since the introduction of insulin shock
therapy there has been 1little uniformity in anything
connected with 1t", a charge with which, I am sure,
the reader by this point will find 1ittle cause for
disagreement. Ross and his group further condemn the
fact that "different terms are used to describe the
same condition, and different meanings are given to
the same term. "Moreover," they state, "the technigue
has about as many variations as there are clinics us-
ing 1t."

Here again, then, we find new additions to

the innumerable variables which, as I have previously
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emphasized, seriously impede the possibility of reaching
a falr and just verdict in an appraisal of the shock
therapies in schizophrenia. That the technique of
administration of the shock theraples 1s a potent fac-
tor in determining their efficacy 1s demonstrated with
crystal clarity in the results obtained by Bond and
Rivers (35) with the use of two different techniques.
During the years 1936-1938 these workers used a "mild"
type of insulin therapy. The principle at that time
was to keep the insulin dose as low as possible and
st11l get hypoglycemic stupor. When the stupor dose
was reached, a reduction was made on the subsequent
days if stupor level could be maintained. Convulsions
were considered to be a sign of overdosage. In 1939
they completely changed their technique. No longer:
was the- stupor dose considered optimum. Rather, they
produced deeper and longer stupor by increasing the
dosage, and they no longer considered convulsions as
a contraindication to increasing the amount of insulin.
There were approximately the same number of
patients treated by each of the two techniques. Of
those treated by the old method, 44% were recovered
or much improved at the end of treatment, as contrasted
with a rate of 63% for those treated with the later
method. At the end of the first year following termi-
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nation of therapy, the figures were 34% and §57%,
respectively.

Comparative studlies such as this thus give
clear indication of the fact that the mode of admini-
stration of the therapy does make a difference in the
effects on the patient. As in the question of criteria
for measuring degrees of improvement, there is nothing
in most reports on therapeutic results to indicate the
method of administration by which those results were
obtained. One has no means of even surmising, then,
as to the extent of the role played by differences of
technique in the production of discrepancies among
various reported therapeutic results,

Regarding the effect of the duration of
therapy on the prognosis of the treated disease,
Malzberg (14) found that the rate of recovery and
improvement decreased as the duration of treatment
increased. In other words, patients who respond fa-
vorably to insulin therapy tend to do so early in
the course of treatment. Similarly, Gralnick (37)
1s so convinced of diminishing returns in an extended
course of treatment that he sees no reason for continuing
the therapy in patients_who do not show definite 1im-
provement by the time they have had 25 to 30 treatments.

In his experience, such patients do not become suffi-
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ciently well to be paroled no matter how many further
treatments they receive, and any improvement that does
occur 1s fleeting in nature, according to him.

Katzenelbogen (38), however, could find no
consistent relutionship between the therapeutic re-
sults, on the one hand, and the number of treatments,
on the other. TFe concluded therefore that "aside from
the pharmacodynamic effect of insulin there must be
other influences at work". We 1s of the opinion that
insulin makes the patient more reepgptive to other
types of therapy by establishing a better patient-
physician rapport.

This view has been expressed by enough other
workers to make one seriously question the specificity
of the shock therapies in schizophrenia. Gralnick (37)
i1s convinced that i1t 1s not merely the insulin-hypogly-
cemia that counts, but the specific insulin-treatment-
situation which does. FHe considers that the fact that
principally cases of short duration do so well 1is
understandable only from this point of view. According
to his view, these patients are close enough to reality
to respond to the treatment-situation, whereas the others
are so withdrawn and psychologically fixed that the drug
can have 1ittle or no effect. One 1s led to doubt, how-
ever, whether this stand 1s entirely justified, in view

of Ross's observation (40) that beneficial results from
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the insulin treatment of all cases of schizophrenia,
regardless of duration of the psychosis, are greater
than the results in tns$reated groups. Ross found that
although the recovery and improvement rates are in-
versely proportional to the duration of 1llness, still
there are enough good results obtalined in cases where
the duration 1s over two years that it would be an
error to neglect such cases.

It 1s evident, nonetheless, that the shock
therapies are more effective if used as an adjunct to
other psychiatric techniques than if relied upon as
the sole therapeutie weapon. The importance of the
use of the well-established conservative psychlatric
techniques, particularly psychotherapy, 1s stressed
by many different investigators. The general accept-
ance of this viewpoint 1s apparent in the findings of
an excellent survey on the use of the shock therapiles,
prepared in 1942 by Kolb and Vogel (41). These in-
vestigators conducted a poll of 305 mental hospltals
in the United States and reported that the majority
of the hospitals polled placed great emphasis on the
Importance of the combination of shock therapy with
psychotherapy.

This consensus 1s echoed 1n the words of

one observer (42) who states that "shock therapy 1is



- 39 -

a means of temporarily improving the patient's mental
state so that he 1s accessible, and by means of psycho-
therapy can be carried on to a wholesome mental state.”
The survey of Kolb and Vogel 1n@1cates that many hos-
pitals are using the shock theraples as an adjunct

not only to psychotherapeuntic interviews with patients
but also to the total psychetherapeutic approach, in-
¢cluding programs of physical education, occupational
therapy, hydrotherapy, physiotherapy, and the sociali-
zation program which 1s practiced in the better-managed
psychlatric units.

One 1s thus led to the view that the shock
therapies cannot be considered specific curative
treatment in schizophrenia, that they are best used
in econjunetion with, and not to the exclusion of, other
methods, and, as discussed previously in this chapter,
that they merely accelerate or facilitate improvement
in those who have the constitutional or innate capacity

for improvement.

Granting all this, can one then conclude
that shock treatment of schizophrenia has l1ittle more
to offer than the use of more conservative measures?
There have been certain observations which tend to

indicate that this 1s far from being the case.
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In the first place, regardless of the question
of permanency of cure, any method of treatment which
can bring about a significant reduction in the hospital
population of schizophrenics is to be regarded as a
therapeutic tool of no mean usefulness. That this
has been accomplished is conclusively shown in a re-
cent survey of 2,004 insulin-treated schizophrenics,
conducted by Folks (43). According to this investi-
gator'!s analysis, the average hospital stay of a schizo-
phrenic patient with a duration of 1llness less than
18 months, 1is approximately 7 months without insulin-
shock therapy, whereas with the therapy this is reduced
to approximately 3 months.

In addition to this quantitative decrease
in the length of hospital stay, there appear to be
qualitative differences between shock-treated and non-
shock-treated patients which tend to modify any mood
of pessimism generated by such reports as that of
Gottlieb and Fuston (19), who found no difference in
recovery-rate between their insulin-treated and their
control patients. Bond and Rivers, for example, in
a long-term survey (36) published in 1944, noted that
the quality of the remissions in their insulin-treated
cases was of a much higher standard than in their con-

trol cases., Of course subjectivity necessarily plays-
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a large role in the assessment of qualitative differ-
ences 1In any medical question; however, Bond and Rivers
formed their impressions not only from personal inter-
views with their patients but also from information
contained in follow-up letters from the patients'’
physicians and relatives. That this difference in

the quality of remissions 1s present from the onset

of remission is evidenced by such reports as that of
Strecker (44), who noted the phenomenon as early as

1938.

Thus far we have considered mainly the ef-
fectiveness of insulin shock therapy in producing
recovery and improvement in schizophrenia. A question
of even greater significance 1s, how well-sustained
are the favorable results brought about by the therapy?
In other words, what 1s 1ts long-temrm value?

I have found that one of the most significant
factors operating in the production of discordant esti-
mates of the end results of shock therapy i1s the highly
variable time allowed to elapse between the end of the
therapy and the final examination of the patient.
Unfortunately, relapses are not uncommon among shock-
treated schizophrenics, and therefore short-term esti-

mates of final gquantitative results become misleading.
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Horwitz, Blalock, and Farris (32), for ex-
ample, found that 25% of their improved patients re-
lapsed within several months to a year after the com-
pletion of insulin treatment, and at the time of theilr
report (1938) they felt justified in assuming that still
more relapses would subsequently be added to this al-
ready quite large percentage.

Such facts tend to lead one to discount ana-
lyses such as that of Malzberg (14), in which, reporting
in 1938 on the outcome of insulin treatment of 1,039
patients, he gives a figure of 65.3% as the total of
all insulin-treated cases classified as recovered, much
improved, or improved, as contrasted with a figure of
23.4% in a similarly large group of controls. The
difference, at first glance, 1s overwhelming; however,
after one notes that the period of observation for the
insulin patients was approximately one month while that
of the controls was between one and two years, the dif-
ference obtained loses its significance.

I should add, however, in defense of Malzberg,
that he admitted the impossibility of giving a final
verdict on his insulin cases until after following
them for perhaps five years after the close of treat-
ment. Indeed, reporting on the same group of cases

one year later, Ross and Malzberg (33) noted that 20%
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of the original paroled group of insulin-treated patients
had already relapsed.

Nevertheless, taking Malzberg's original data
at face-value (and I should state that on analyzing his
procedures I find him to be an extremely able and com-
petent statistician), one can feel justified in assign-
ing a high degree of immedlate effectiveness to the

treatment.

In view of the deceptiveness of results ob-
tained, as reported immedlately at the end of treat-
ment, the need for adequate follow-up studies becomes
at once apparent. I have mentioned above that an
analysis of Malzberg's original cases one year after
the completion of treatment showed a relapse rate of
20% within that year, thereby reducing to'45% the ori-
ginal figure of 65% for cases considered recovered,
mach improved, or improved. After these cases had
been followed for two more years, thus making three
years since the close of therapy, Ross, Malzberg, and
their co-workers (34) found that this figure of 45%,
for those showing some degree of improvement, remained
unchanged. The conclusion was made, therefore, that
the condition of the patients had become stabilized

with respect to the possibility of any further deteri-
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oration, and that about 45% showed some degree of
lasting improvement. Of this number, 12.9% were con-
sidered full recoveries.

A similar much-needed follow-up study has
been conducted by Bond and Rivers. These investi-
gators noted (35) that in all such studies conducted
at their hospital during the years before shock therapy,
the recovery and much improved rate seemed to run con-
sistently between 10% and 20% at the end of five years
after admission. In the same report, Bond and Rivers
noted an immediate recovery-much improved rate of 54%
(3 to 5 times that of the controls) in a group of 251
cases treated with insulin, but they found that this
figure had dropped, at the end of one year, to 43%.

At that time, in 1941, they felt that if similar de-
creases were to occur in further follow-up periods,

the rate at the end of five years might not be far 4if-
ferent from the control cases. Fowever, in a later
report (18) they noted that the recovery rate tended
to level off at about 33% in the second, third, and
fourth years.

The latest study of these investigators (36)
included a five-year follow-up on 49 cases; of these,
22, or 41%, had maintained their status. Bond and

Rivers contrasted this figure with an approximate rate
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of 15% on five-year cures among their controls.

I find, however, guite a large fly in this ointment,
for 1t:1s misleading to consider that any percentage
of a group of 49 accurately indicates the status of
an equal percentage of a group of 138 (the original
number of patients constituting the immediate recovery
rate of 54%). To contrast a rate of 41% (22 out of 49)
with a rate of 15% on hundreds of controls is as un~
warranted as would be the conclusion that since only
22 out of the original total of 251 cases showed a
five-year cure, the percentage of such cure is only

22 out of 251, or 9%. This illustrates, of course,
the great difficulty involved in conducting long-term
follow-up studies amd in interpreting the results
obtained; namely, that the number of former patients
available for inclusion within data becomes progress-
ively smaller with the passing of each year, thereby
causing a progressively increasing standard error and,
consequently, a steadlly decreasing statistical relia-
billity.

Gralnick, in a recent seven-year survey (37),
found that although 268 (50%) of a total of 554 insulin-
treated patients were paroled, 317 (60%) were in the
hospital at the time of the survey six years after the

treatment, One can assume from these figures that the
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other 40% represents sustained results.

Gottlieb and Puston (19), in a follow-up
period of four years on 66 insulin-treated cases,
found a four-year recovery rate of 35%. Similarly,
Rennie (25), in a one to three year follow-up study
on 70 sehisophrenics, noted that the final percentage
of favorable responses after this length of time (start-
ing with a 55% immediate recovery rate) was 32.8. Also,
Batemasn and Michael, in a two to three year follow-up
analysis (16) of 416 insulin-treated patients, recorded

a final recovery rate of 31.2%.

The most comprehensive, detalled, and care-
fully prepared of all the follow-up studies on insulin
shock therapy which I have been able to find, 1s an
analysis published in 1944 by the New York Temporary
Commission on State Wospital Problems (120). This is
a one to five year follow-up report on 1,128 schizo-
phrenics treated at the Brooklyn State Fospital.

These patients were contrasted with 876 controls

who did not receive any form of shock therapy but who
were otherwise comparable, as to significant factors,
to the insulin-treated group.

In gratifying agreement with the points
stressed earlier in this chapter, the Commission found
that not only did the insulin-treated patients have a

consistently larger proportion able to leave the hospital
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in each diagnostic group than the non-treated patients,
but also that the hospitalization period prior to re-
lease was 3.8 months shorter per patient than among the
non-treated. In addition, the insulin-treated group
had a consistently larger proportion of patients who
were at home the entire period from date of release

to date of study, than the non-treated.

The Commission found, as had Ross, Malzberg,
and their co-workers (34), that the majority of all
patients who returned for further hospitalization,

did so within a year after release, the number de-
creasing with the passage of time. At the end of

the period of study, 58.9% of all the insulin-treated
patients were at home, as against 44 ,.0% of the non-
treated group.

In contrast to Ross's system (34) for grading
patients into the four categories of recovered, much
improved, improved, and unimproved, the Commission
Judged their results by dividing their patients into
seven "levels of usefulness", It was noted that there
was a consistently larger proportion of insulin-treated
patients in the higher levels of usefulness and non-
treated ratients in the lower levels.

According to the designation of the Commission,
flevel 1" 1s described as "those patients who developed
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beyond their pre-psychotic level and who at the time
of study were getting along well and better than before
their 1llness in their soclal and familial relation-
ships. "Level 2" indicates "those patients who were
doing well and at least as well as they did before
their 1llness". These two categories together, then,
correspond to "recoveries" in Ross's (34) system of
classification, On combining the numbers of insulin-
treated patients in these two levels, as listed by
the Commission, I find that they represent 363 cases,
or 32.2% of the total group treated.

The following table represents a summary of
the long-term recoveries following insulin shoek therapy,
as noted in the follow-up studies which I have discussed

above:

Report Number of Recoveriies
patients (Percent) (Number)
treated

Gottlieb and Fuston (19) 66 35.0% 23.1
Rennie (25) 70 32.8 22,9
Bateman and Michael (16) 416 31.2 129.8
Bond and Rivers (18) 251 33.0% 83.7
Gralnick (37) 554 40,04 221.6
Ross et al. (34) 1,039 12.9% 134.0
New York Commission (120) 1,128 32.2¢ 363.0

Totals: 3,524 g978.1
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The total obtained, 978.1 long-term recoveries
out of 3,524 insulin-treated patients, corresponds to
27.7%. It will be recalled that earlier in this chapter
a figure of 12.8% was computed for the rate of long-temm
spontaneous recoveries (364 out of 2,833 non-shock-treated
patients). Even adding to these figures the relatively
more favorable number of spontaneous recoveries in the
New York Commission report (193 out of 824 controls),
the rate 1s increased to only 15.2% (557 out of 3,657).

In summary, then, the long-term recovery rate
in a group of 5,524 insulin-treated patients 1is 27.7%,
while this rate in a group of 3,657 controls 1is 15.2%.
Is this difference significant, or is 1t one which can
be ascribed to randomness? The answer 56 this guestion
can be determined only by computing the standard error
of the difference. The standard error of two proportions
1s equal to the square root of the sum of the squares
of the standard errors of the two proportions. The
standard error for the proportion of recoveries in the
insulin-treated group 1s the square root of P L;fp),
where P equals the guotient of the total recoveries
(both treated and controls) divided by the total number
of patients subjected to analysis (both treated and con-

trols), and where N equals the number of insulin-treated
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cases. P then equals gggilxisggz-=-—§§§§i% = 0.214.

One minus P 1s then 0.786, and the standard error for
the treated group becomes equal to the square root of
(0.214 X 0.786 divided by 3,524); this 1s equal to the
square root of 0.000048. Similar computations for the
standard error of the untreated group yields, by dividing
the product of 0.214 and 0.786 by 3,657, a figure equal
to the square root of 0.000045., The standard error of
the difference between two proportions, being equal to
the square root of the sum of the squares of the stan-
dard errors of the two proportions, becomes the square
roof of (0.000048 + 0.000045). This square root comes
out 0.0096, or 0.96%.

The observed difference between the insulin-
treated group and the controls was 27.7% minus 15.2%,
or 12.5%. In terms of a standard error of 0.96%, this
difference of 12.5% represents 13.0 standard errors
(12.5% divided by 0.96%). The upper 1imit of randomness
of statlstical data belng generally considered to be
2.5 standard errors, it becomes immediately obvious
that the difference observed between the two groups
is highly significant. The chances of a difference
equivalent to 13.0 standard errors being due to ran-

domness are only one in ten to the thirtieth power.
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On the basis of my caleulations, I feel
thoroughly Jjustified in concluding that, observed
from the long-term viewpoint, the probability is ex-
tremely high that the results of the insulin treat-
ment of schigophrenia are quantitatively almost twice
as good as those 1in non-shock-treated cases.

Of course I realize that the figures I have
used represent only a fraction of the total number of
schizephrenics who have been treated with insulin (the
survey of Kolb and Vogel (41) showed that 23,651 pa-
tients had received the treatment up to the end of
1941). However, in statistical analyses one must ne-
cessarily derive clues from samples, since the total
supply 1s practically never avallable for considera-
tion. And in the data which I have presented, the
number of patients considered is certainly large
enough to mullify ssmpling errors. I feel that the
method I have used 1s certainly more reliable for
the formation of quantitative conclusions than is
the custom, in some reports I have read, of dis-
crediting insulin shock therapy merely on the basis
of finding isolated instances 1n which the final
percentages of cures, in a handful of treated cases,
are equal to the recovery rates observed in an equally

small mumber of controls.
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On the basis of the evidence which I have
presented in this chapter, the case for and against
insulin shock therapy in schizophrenia can be sum-
marized as follows:

Although the treatment has not lived up to
the high expectations generated by the over-enthusi-
astic initial reports of its value, still 1t has
proved 1itself a therapeutic weapon capable of pro-
ducing nearly twice as many sustained recoveéries as
occur in non-shock-treated cases. The benefits to
be derived vary from one patient to another and can
be expeeted to accrue, in any given case, in direct
preportion to the prognosis of that case if left un-
treated, and to the duration of the psychosis previous
to the commencement of therapy. Insulin-shock therapy
1s valuable in faclilitating and accelerating recovery,
thereby shortening the period of hospitalization. The
treatment, when effective, 1s only one step in the pro-
cess of rehabilitating the schizophrenie; the best final
results are produced when insulin is used in conjunetion

with other forms of treatment, particularly psychotherapy.
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Faving analyzed the record of the hypogly-
cemlic treatment, let us now proceed to a consideration

of the role of convulsive shock therapy in schizophrenia.

At the outset, 1t should be stated that
though the term "convulsive shock therapy"” applies
both metrazol and electroshock, the former 1s fast
becoming a matter of historical interest only, its
place in the field having now been taken over, in the
great majority of hospitals, by the latter. (Inci-
dentally, it 1s interesting to note the similarity of
the trend away from chemical and toward physical methods
both in shock therapy and in fever therapy, the latter
being now accomplished by the electrically-controlled
fever cabinet rather than, as formerly, by the injection
of foreign proteins.)

There 1s good reason for the rapid replace-
ment of metrazol by electroshock, in view of the marked
advantages of the latter over the former. The advantages
have been summarized (55, 55) as follows: Electroshock
produces an unconsciousness and amnesia for the treat-
ment, thereby lessening fear of treatment and assuring
the patient a grester degree of mental and physical
comfort; there 1s a much lessened degree of psychomator

agitation following the treatment, patients being usually
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quiet and drowsy at that time; the difficulty with
inaccessible and thrombosed veins that occurs with
metrazol does not exist with electroshock; and, finally,
a larger number of treatments can be given with a mini-
mum of time and personnel.

Of course, the main criterion with which to
decide to supplant one method of treatment by another
i1s not the administrative advantages of the new method
but 1its therapeutic efficiency. For any new therapeutic
technique must be at least as successful as the one whose
use 1t displaces before it can be considered as a sub-~
stitute. Fortunately, this has been found to be the
case with electroshock. In 1939, shortly after the
method had first been put to clinical use, Kalinowsky (45),
although admitting that the number of cases treated at
that time was too small to allow definite conclusions to
be drawn, reported that the number of recovered and im-
proved cases of schizophrenia, treated by electroshock,
* corresponded at least to the number of similar cases
whom he had treated with metrazol.

In an attempt to determine whether there are
any long-term differences between the results obtained
by the two methods, Pacella and Barrera recently con-
ducted a follow-up study (46) on two groups of patients,

one group treated with metrazol, the other with electro-



- 55 -

shock. They found that the therapeutic effects of
both methods are essentially the same. These find-
ings were confirmed in a similar and simultaneous
study by Reznikoff (47).

Shortly after the demonstration of the dis-
tinct advantages of electroshock over metrazol, the
former became recognized as the treatment of choice
in convulsive shock therapy and has therefore enjoyed
a rapild general acceptance, as 1s evidenced in the
large hospital-poll conducted by Kolb and Vogel (41).

Al though metrazol 1s almost a dead 1lssue
today, the similarity of its results to those of
electroshock justify its consideration in an appraisal
of convulsive shock therapy, sinece for approximately
five years 1t was the only generally used method of
administration of this type of treatment.

In attempting to evaluate the role of con-
vulsive shock therapy in schizophrenia, one finds,
as might well be expected, the same host of variables
which contribute to the difficulty and complexity of
the task of formulating a just assessment of hypo-
glycemle therapy. Also, as in the case of the latter
method, it 1s clearly evid#nt that convulsive shock

therapy cannot be regarded as a substitute for con-
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servative methods of treatment but must be thought
of as a useful synergistic adjunct to such methods.
This fact has long been recognized by the
better quality of investigators. Meduna himself,
even in the early days of enthusiastic reception of
his metrazol treatment, called attentlion to the fal-
lacy of relying solely on any pharmacologic method.
"I should like to mention®, he warned (7),
"that this treatment of schizophrenia cannot effect
a complete cure. For schizophrenia presents a psychic
disorder based on a patho-physiologisal foundation,
and, therefore, we must not only influence the bilo-
logical patterns but must also seek to help the pa-
tient along psychological lines. It seems to me
superfluous to emphasize that the treatment of schizo-
phrenia can never be successful with mere medical
treatment 1ike an internal ailment, much as I am con-
vinced of the purely material nature of this disease.
"The significance of the psychlatric treat-
ment seems to me to be so far beyond doubt that I
consider 1t unnecessary to look for justification.
The fact 1s that those who have teasted my treatment
have not achieved my 50-60% success, but. have had
only 36-60%. The same authors, however, in testing

Sakel's method, had an even lower percentage of re-
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missions; indeed, with both methods there was the
same difference of 20-30% between them and the ori-
ginal authors. This difference I ascribe to their
neglect of the psychiatric treatment.”

Whe ther Meduna was correct in assuming this
factor to be the only one operating in the production
of the discrepancies between his results and those of
subsequent workers, it is difficult to surmise, in
view of the many other variables which must be taken
into account when comparing one case of schizophrenia
with another, as I have previously emphasized. The
fact remains, however, that Meduna did produce a
spectacularly high degree of success in his early
cases, In a series (11) of 36 patients with duration
of 1llness not longer than six months, he obtained
remissions in 33 -- over 91%. Wis remission rate in
cases with duration of illness up to one and a half
years was 84%. Up to two years it was still gquite
high -- 78%. It was considerably lower but still re-
mained on a relatively high level in cases in which
the length of 1llness was between two and five years
35%.

In contrast to this shining record, one can
cite examples which show the opposite side of the pic-

ture. Ross (40), for instance, in contrasting his
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resul ts with metrazol on 523 patients with results on
1,039 untreated controls, found an equal recovery-much
improved rate in both groups -- 14%. It 1s obvious
then that mutching one report against another will get
us nowhere in our search for an evaluation of convulsive
shock therapy in schizophrenia. Because of the great
variety of assignable causes for discordance in results,
which T have analyzed above, the ideal method of at-
tacking the problem would be to compare individual
cases with each other. The closest that most investi-
gators come in this regard 1s to break down their data
into groups corresponding to duration of 1illness.
Rere, at least, we can note a gratifying degree of
uniformity; for, almost without exception, there is
general agreement that, as in the case of hypoglycemic
therapy, the resuvlts obtainable by convulsive treat-
ment are inversely proportional to the duration of
illness at the beginning of treatment.

The consensus on this point is evidenced in
a statistical compillation of results from metrazol in
3,000 cases, prepared in 1939 by Meduna and Friedman (48).
They calculated a mean remission-rate of 52% for patients
whose 1llness hud lasted less than one and one-half years,

with great improvement noted in an additional 20%. In

cases lasting longer than this length of time, the mean
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remission-rate was found to be 10%, with much improve-
ment obtained in an additional 37%. In performing a
similar analysis on 2,000 metrazol-treated cases, Relt-
man (49), reporting in the same year, found an average
rate of remission, for cases of less than elghteen
months' duration, exactly equal to that noted by Meduna
and Priedman; namely, 52%.

These figures, taken at face-value, would
lead one tocconclude that the chances of effecting
a8 cure in any recent case of schizophrenia are approx-
imas tely one out of two. Although they do indicate that
results obtalnable are inversely proportional to the
duration of 1llness, on closer examlnation, however,

I find good reason to take reports such as the ones
just 11sted with a grain of salt, because of the wide
range of percentages entering into the calculation of
the above means.

It 1s common to hear the unthinking remark
made that "statistics can prove anything", whereas in
reality statistics "prove" nothing by themselves;
neither are they a substitute for common sense. What
statistics do accomplish 1s to describe a selection
of Indiwviduals from a large suprly, and to present the
type, spread, skew, proportions, and relationships of
these individuals. It 1s only by taking into considera-



tion all of these descriptive details that one can
Justifiably make inferences from the data collected.
In the case under discussion, a mean reco-
very rate of 52% means 1ittle, standing alone., This
can easily be illustrated by the following example:
Let us suppose that there were a total of three hos-
pitals reporting recovery rates of, let us say, 50%,
52%, and 54%, respectively. The mean rate would be
52%. On the other hand, let us assume that the re-
ported rates were 12%, 54%, and 90%, respectively.
The mean rate would still be 52%. In the first case,
we could infer, assuming that a large encugh number of
other hospitals gave similarly concordant figures, that
any schizophrenic whose 1llness 1s of a duration less
than eighteen months stands a 52% chance of being
cured by convulsive shock therapy. In the second case,
we could infer nothing as to the effectiveness of the
therapy. Rather, we would be led to conclude that there
1s a serious lack of uniformity in the selection of
cases, the criteria of recovery, -the amount of psyecho-
therapy practiced, the technigque used, the number of
treatments given, or all of these factors combined.
That such lack of uniformity does exist is
obvious in the wide range of recovery rates reported

for convulsive shock therapy. In Reitmann's report (49),
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(the one in which he gave a mean recovery rate of
52%), the percentages of remissions as reported from
different hospitals varied from 7% to 100%. Similarly,
Kennedy (50) noted, in 1939, that not only were there
great variations in the remission rate from year to
year, but that the total rates from different countries
ranged from 79% in Italy to 39% in Germany.

Selection of cases is undoubtedly one of
the most significant of the factors causing these
statistical discrepancies. The data avallable in
which the case-material is classified into types,
are scanty indeed. Because of this fact, about the
only way of forming an opinion as to the relative
efficacy of convulsive shock therapy among the va-
rious types of schizophrenlia is to take a poll of
a large number of hospitals as to their indications
for the use of the therapy. This was done, as I have
mentioned above, by Kolb and Vogel (41), who noted
that most of the institutions reporting placed the
catatonic type high on their 1iess of indications for
electroshock and metrazol, with the p=ranoid and hebe-
phrenic types at the bottom of the 1list. This is in
distinct contrast to the indications for insulin, as
noted by these hospitals; here, all these three types

stood at the top of the 1ist of indications, with only
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the simple type at the bottom.

This being the case, 1t 1s possible to single
out the cuause for almost consistently low percentages
of results with convulsive shock therapy, emanating from
state institutions (12, 16, 33, 40, 51), as contrasted
with the generally better results reported by private
psychiatric units and general hospitals. For, according
to Kennedy (50), paranoid cases, for legal reasons, are
more often sent to mental hospitals than to psyechlatric
clinics. Thus there appears to be one definitely as-
signable cause for wlde discrepancies in results ob-
tained.

While on the subject of evaluating convul-
sive shock therapy as to types of schigzephrenia bene-
fited therefrom, 1t should be stressed at this point
that there seems to be general agreement that where
the manifestations of the disease are essentlally
psychomotor or where there are well-marked affective
components, the response to convulsive shock therapy

1s definitely favorable (2, 47, 50, 52, 53).

As might well be anticipated, the experience
of electroshock in the hands of varlious lnvestlgators
has repeated that of metrazol; namely, spectacular

results by the originators of the method, followed by



an enormous range of recovery rates obtained by later
workers. Cerletti, one of the originators of electro-
shock, reported 80% complete recoveries in his early
cases, where the duration of 1llness was less than
six months (54). A sampling of other reports gives
an indication of the disconcertingly wide range of

results obtalned:

Impastato and Almansi (55) 70%
Kalinowsky and Worthing (24) 67%
Gonda (1) 59%
Neymann et al. (23) 47%
Femphill (21) 4

Smith et al. (22) o%

The causes for these discrepancies can be
considered to be the same as those outlined under
the discussion of metrazol, since, as I have already
pointed out, the two methods can be grouped together
when considering the question of convulsive shock
therapy. Some of the workers who have obtained high
percentages of good responses with electroshock are
convinced that the reason why the method has not shown
equal effectiveness in other hands 1s that many workers
have used an insufficient number of treatments on their
patients. Emphasis on this point was early laid by
Cerletti. "In the disecovery of new therapies", he
remarked (cited in (56)), "the salient point is not

the type of treatment applied but the courage of the
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therapeutist in repeating the application again and
again."

This view has been stressed more recently by
Impastato and Almansi (55) and by Kalinowsky (56), who
obtained excellent results in the electroshock treat-
ment of schizophrenia. Kulinowsky's stand is that since
there is agreement on the necessity of production of a
long serles of comas in insulin therapy, the same need
holds good for electric convulsive treatment. Fe admits
that the temptation toward abbreviation of the treat-
ment 1s greater in the case of electroshoc, since most
schizophrenic patients with a reasonable chance of
improvement become temporarily free from symptoms
after a few electroshocks. Such a procedure, according
to Kalinowsky, accounts for the frequent statement that
schizophrenic patients treated by means of convulsions
usually relapse,

That the number of shocks given does represent
a significant factor is indicated by a study of the 1i-
terature on metrazol, conducted in 1941 by Zeifert (57).
Fis analysis revealed that reswlts comparable to those
in favorable reports on insulin therapy were obtained
only by workers who gave twenty to thirty metrazol
treatments, even in those cases in which early im-

provement was obtalned.
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Kalinowsky and Worthing (24) gave ten extra
treatments to patients who did not maintain improvement
af ter twenty electroshocks and found lasting remissions
to be the result in many of these cases. Because of
the beneficial effects of the added number of shocks,
Kalinowsky's present practiece 1s as follaws-(56): After
twenty convulsions he keeps the patient under observa-
tion for at least three weeks. An unsatigfactory result
1s usually apparent within two weeks, when the confusion
clears up amd residual symptoms become recognizable; in
this event, ten more treatments are given., If no defi-
nite improvement is noticeable at any time during the
period of the first twenty convulsions, he considers
that further treatment willl not change the situation,
and he therefore discontinues the course. It is Ka-
linowsky's belief that prolonged application of electro-
shock therapy 1s useless for patients who do not give
an early response, but he i1s convinced that it is Im-
perative for patients who have shown the possibility
of a remission by favorable initial improvement.

Neymann and his co-workers (23) have not only
echoed Kalinowsky's views but have gone even farther,
recommending up to 45 or 50 shocks. They suggest that
the patient should be treated uritil he 1s thoroughly

confused; then he should be rested and exemined as to
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inaight, after orientation is re-established. If
there 1s then no 1lnsight, they suggest giving the
patient another serles of treatments. If necessary,
they give a third series.

Whether such heroic therapy 1s always justi-
fiable, 1t 1s difficult to say, since at the present
time we do not know to what extent the post-treatment
state of confusion 1s concerned in the mechanism of
recovery. The fact remains, “however, that 47% of the
patients in Neymann's series of 90 electroshock-treated
schizophrenics were maintaining recovery twenty months
after treatment, when a follow-up study was done (23).
Even more remarkable, Neymann and his group found
that the recovery rate was greatest in thelir para-
noild patients; the majority of other investigators,
as I have mentioned previowsly, have noted a very
poor response among the paranoids. A high rate of
recovery for patients of this dlagnostic type, similar
to the findings of Neymann and his group, was obtained
by Impastato and Almansi (55), who, like Neymann and

like Kalinowsky, also used a large number of treatments.

The sxcellent results obtained by the use
of this intensive type of therapy appear to me as a

highly significant clue for further investigation.
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If other workers in the future will be able to confimm
the above findings by using intensive therapy on all
patients except those incapable of respunding to any
shock therapy, then it is not too unreasonable to
assume that electroshock may one day become the treat-
ment of cholce for all forms of treatable schizophrenia,
Just as it 1s today, as we shall see in the next chapter,
for the affective psychoses.

At the present time there are hardly any
means of determining how extensively intensive electro-
shock therapy 1is being applied. Kalinowsky (56) dis-
counts the significance of the average number of treat-
ments indicated in some statistical reports because,
&ceeording to him, they usually include high values for
patients with hopeless, chronie illness who received
a long course of treatments, so that the average number
of applications for the whole series was raised. On
the other hand, he charges, treatment of patients with
a good response, who should have had a long course of
therapy, was discontinued after a few sessions, when
they were temporarily free of symptoms, and these
patients generally had a relapse.

In addition to these points, I have found
that some workers bescome too easlly discouraged in

the electroshock treatment of recoverable cases,
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Aemphill (21), for example, expected his patients to
show some improvement before the fifth conwvulsion
in order to be classifled as recoverable. There 1s
little cause for wonder, then, that he succeeded in
producing only four recoveries out of a total of

114 schizophrenics.

While on the subject of intensive therapy,
it should be mentioned that a large factor in the
production of discrepancies in results can probably
be assigned to the differences between investigators
in the technique of the individuwal convulsion; i. e.,
the question of grand mal versus petit mal seizures.
Because of the fear of damage to the patient by grand
mal convulsions (a question which will be taken up in
a later chapter), some workers have used a subeconvulsive
dose of current in electroshock therapy. By now, how-
ever, most writers are agreed that grand mal convul-
slens are esgential in order to produce good results.
Androp (78), for example, in contrasting the results
obtained in schizophrenia on two different groups of
patients, one group treated with convulsive doses,
the other with subconvulsive, found a 14% higher im-
provement rate with the former technique. It is quite
possible, then, that the use of the subconvulsive

method by some workers has contributed in part to the
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reporting of unfavorable results.

In view of the fact that the amount of
perseverance ex¢hiblited by most investigators in
the conwvulsive shock treatment of schizophrenia 1s
a matter for surmisal, not to mention the fact that
many workers do not even take the trouble to classify
thelr cases by types in their reports, there 1s little
value in accepting data on cases treated by both con-
vulsive shock and insulin shock simultaneously or
in seriles.

A combination of the two methods, or the
use of one method after failure with the other, has
been practiced by various workers since the early
days of insulin and metrazol. Meduna, in 1938, ex~-
pressed his opinion on this point (7):

"Special attention is due to those cases
who do not respond to one method of treatment but
are cured by the other. This very important finding
seems to me to show clearly not only that the mechanism
of the cure involved in the two methods 1s different
but also that at least two forms of schizophrenia,
with different pathological mechanisms, must exist.
Hence the importance of the fact that two different
therapeutic methods are at our dispozsal. Cases that

show resistance to one of the two methods but later
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respond to the other, I call ‘crossed cases'. I am
fully convinced that endocrine studies of these crossed
forms will 1ift the veil that still hangs over the na-
ture of schizophrenia. For both methods, a knowledge
of the nmature of the biological events going on in the
organism during the treatment, and their chronological
sequence, 1s of the greatest importance."

There have been many reports of such "crossed
cases”", and many different methods of combining or al-
ternating the two methods have been used. Taylor (27),
for example, has recently reported that he gives insulin
to all types of functional psychoses and neuroses. If
after twenty insulin treatments the patient does not
show decided improvement, then electroshock 1s added
to the treatment. Weil and Moriarty (20), on the other
hand, prefer to start with electroshock in all cases of
schizophrenia, since this method alone may be suffici-
ent, and, according to them, it seems to have a time-
saving effect if a subsequent course of insulin treat-
ment is necessary. Goldstein, Dombrowski, and Edlin (58)
reversed this prodedure by administering metrazol to
patients who remained unbencfited with insulin. Ewen (59)
combined electroshock and insulin from the start on a
group of his patients.

Notkin and his co-workers (26), in reporting
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on combined treatment, indicated that thelir rate of
improvement was considerably greater than they had
previously obtained with econvulsive shock alone,

They also analyzed their cases sccording to type and
found that, in the improved group treated with com-
bined hypoglycemic and convulsive therapy, the para-
noid and the catatonic types were equally represented.
Ewen (59) found that his paranoids fared better than
either his catatonics or his hebephrenics.

These observations are interesting in view
of the general experience that paranoilds as a group are
resistant to convulsive shock therapy alone. Taylor's
experiences in this regard are more in line with this
general observation. In conducting a five to seven year
follow-up study (39) on a group of his patients who had
all been treated by the combined method, he noted that
not only did the simple, catatonic, hebephrenic, and
mixed types respond better to the treatment than did
the paranoids but also that the paranoids had the
highest rate of relapse.

Of Taylor's original group of 214 treated by
insulin and metrazol combined, there was a recovery rate
of 71.5% at the end of treatment. Today, following re-
lapses during the five to seven year period, this figure

has been reduced to 58.6%.
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One is led to wonder, judging from the fa-
vorable results obtained by the proponents of intens-
ive convulsive therapy, if Notkin's results, outlined
on the previous page, might not have been equally as
good had he used a prolonged course of convulsive
shock alone. Although he found improvement in 357%
of his combined-treatment cases, he reported none of
them as recovered, Is one to assume from these re-
sults that the combined-treatment 1s impossible of
preducling recoveries? Taylor's series indicates
otherwise. Since 83% of Notkin's treated patients
had had a psychosis for over eighteen months, 1is
there the possibility that these really are mere
improvements and not full recoveries? Or, would a
case whom Notkin considers improved be classified
by other workers as recovered? FHere agein, one sees
the crying need for the general adoption and use of

a definite set of criteria for grades of recovery.

In summary, the role of convulsive shock
therapy in the treatment of schizophrenia can be
stated as follows:

Thus far convulsive shock therapy has shown
itself to be of greatest value in the treatment of the

catatonic type of schizophrenia and in cases where there



-3 -

1s an affective component in the clinical picture.

In all other types, more favorable results have been
produced by hypoglycemic shock therapy. This division
of indications 1s to be regarded, however, as only a
very rough guide. Many patients respond to a combina-
tion of both methods where the use of one or the other
had previously falled. It 1s possible that in the
future further investigation will substantiate the
claims of some workers that fallures with convulsive
shock therapy are due not to the therapy itself but
to- ineffective, half-hearted application of it, since
all those who have subjected their schizophrenics to
prolonged, intensive courses of treatments, have ob-
tained, in recoverable cases, more gratifying results
than those who have not used this technique.

In the absence of an adequate mummber of follow-
up studles covering significantly large groups of patients,
1t 1s impossible to determine statistically the long-term
effectiveness of convulsive shock therapy in schizophrenia.
This being the case, possibly the wise thing to do 1s to
accept the consoling ‘thought expressed by Bond and Rivers
(36): "Perhaps in the final analysis the years of health
glven to these cases are more important for the indivi-
dual patients involved, the family groups in which they

are functioning, and therefore for society in general,
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than are final statistics concerning the number re-
covered or relapsed at the end of an arbitrarily

selected time period."



Chapter III

The Shock Therapies

in the Affective Psychoses

In the early years of the shock therapy era,
the focus of attention was directed practically en-
tirely on schizophrenia, since this was the disease
which had occupied the efforts of the originators of
the hypoglycemic and convulsive methods. It was not
until 1938 that evidence began to appear concerning
the use of shock therapy in the affective psychoses.

In that year Cook and Ogden (62) were im-
pressed with the favorable results in cases of schizo-
phreriia which showed depressive features, as well as
in a small series of cases of clear-cut affective
disorders. In the same year, Low and his co-workers
(63) reported the effective use of metrazol in a series
of manic-depressive patients. They noted that despite
a duration of illness of more than two years in six
of their patients, five of these recovered. The most
gratifying of these early reports was that of Bennett
(64}, who, also in 1938, reported the termination of

severe depressions in 21 patients, by the use of an

- 75 -



average of 5 metrazol convulsions.

Since the publication of these initial re-
ports, impressive confirmation of the eificiency of
convulsive shock therapy in tre affective psychoses
has come from a host of investigators. The high
degree of uniformity of good results 1is evident in

the following examples of reported recovery rates:

Young and Young (65) 95%
Cottington and Gavigan 85%
(66) Bennett (67) 90%
Fbaug> and Jornson (68) 87%
Wilson (69) 76%
Cronick {vo; 93%
Cummins (71 091%
Ziskind et al. (72) 89%

Because of the success of convulsive shoek
therapy in the affective psychoses, and since this
method is a much simpler procedure than 1s insulin
shock therapy, convulsive shock has long been regarded
as the method of choice in treating the affective psych-
oses.

In the pre-shock era, all forms of chemical
and endocrine methods had been tried in the treatment
of the affective psychoses, including hematoporphyrin,
estrogenic, testicular, or pitultary rormones, and
narcosis; even fever therapy had been used. In none
of these had any consistent effect iIn shortening the

course of the psychosis been observed (64).
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A clear-cut indication of the value of shock therapy,as
contrasted with tre ineffectiveness of these methods of
the pre-shock- years, is obvious ina study conducted by
Bennett and Wilbur (74), in which64 patients with
involutional psychoses, who had previously received
varying amounts of estrogenic hormones without benefit,
were treated with convulsive shock therapy and
psychotherapy; 90% of this group showed social or full
recovery in 4 to 6 weeks., Since some patients 1in this
group had been 111 for more than adecade, it could be
said that they served as thelr own controls.

Trere have been some, however, who have
minimized the value of the therapy on the grounds
trat the affective psychoses represent essentially
benign conditions which have a generally favorable
prognosis regardless of treatment. Xennedy, for
instance, states (50), "Convulsive therapy 1s un-likely
to have any specific effect on the affective
psychoses but is able sometimes to determine a fa-
vorable change of mood in cases where such a changemay
be expected to occur sooner or later".

That such a viewpoint is ill-considered 1is
Indicated by the resuvlts of studies in which patients

having affective psychoses and treated with shock have
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been matched against a similar group of non-treated
controls. Tillotson and Sulzbach (73), for examgple, in
conducting this type of study in 1945, found that
shock treatment not only accelerates remissions but has
an inderendent value. Twey performed an 18 to

45 mont* follow-up observation on a group of 70
electroshock~treated patients and 68 controls and found
that 80% improved under shock therapy, as against

only 50% for the control group. Furthermore, four

of their patients who had been hospitalized with un-
relenting depressions for five to fif teen years
recovered fully in three weeks to four months after
the beginning of shock treatment and had maintained
thelr recovery at optimal level for at least two years
and three months, As in the report of Bennett and
Wilbur (74), these p=tients served as their own con-
trols.

In addition, speaking qualitatively rather
than quantitatively, Tillotson and Sulzbach claim that
some of thelr shock-treated pgtients display a far more
efficlent intellectusl =.s well as emotional adaptabi-
1lity to their enviromment than ever before in their

lives.
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By using the statistical technique of com-
puting the standard error of the difference between two
proportions (see page 49), I calculate that the chances
of the gquantitative difference reported by Tillotson and
Sulgbach being due to randomness are
of the order of 1 in §,000. Over and above this
significant increase of recoveries among shock-treated
affective psychotics as contrasted with controls, the
efficiency of tre trerapy in shortening the length
of hospitalization is, as we found it to be in the case
of schizophrenia, a matter which can not be 1ightly
dismissed in considering the value of the treatment.
Tillotson and Sulzbach found that the average length of
hospitalization in their control group was 21 montrs; in
their treated group, theaverage length of hospital
residence as computed
from the time of the first treatment was only 1 month
and 26 days. This difference is, of course, tremen-
dous, amounting to a 75% to 90% shortening of hos-
pitalization by the use of shock therapy.

Similarly, Bennett (53), in reviewing casesof
recurrent types of manic-depressive psychoses, found
that the average duration of illness, inecluding hospi-
talization, in the years before the onset of the shock

therapy era, was six montnhs, as contrusted with an ave-



- 80 -

rage duration of two months in cases treated with shock

therapy.

After the introduction of electroshock, this
form of therapy, becsuse of its obvious advantages over
metrazol, as pointed out in the previous chapter, began
to be regarded as the method of choice in the treatment
of the affective disorders. The rapid acceptance of
electroshock therapy by the profession is indicated by
the .uact that whereas at the end of 1989, only 3 of the
305 hospitals in the survey of Kolb and Vogel (41) were
using this method, it was reported as being used two
years later by 256 hospitals in the treatment of manic-
depressive psychoses and by 216 in the treatment of the
involutional states.

A survey (75) of the results of electroshock
therapy appearing in the literature up to 1942 gives
evidence of tre eifectiveness of the treatment in the
affective psychoses. A combilnation of the findings of 28
different autrors showed that out of 158 involutionals
treated, 69% recovered and 20.2% improved and that out of
a total of 596 manic-depreésives, these rates were 59.5%
and 27.8%, respectively.

Although surveys such as this one are useful

in giving an over-all picture of the affective psychoses



as treated by shock therapy, one must look farther to
find variations 1n effectiveness of the treatment among
the various forms of these psychoses.
In the survey of Kolb and Vogel (41), 1t
was found that, in the majority of hospitals reporting on
thelr specific disgnostic indications for the use
of electrosrock therapy, involutional psychoses topped
the 1ist; the other affective disorders followed closely
in their list of indications, the manic-depressive
de-pressed state belng second, and manic-depressive
manic
fourth (third place was held by catatonic schizophrenia).
In 1ine with this order of indications, many
Investigators have found that manics usually require a
more Iintensive therapy than do depressives. Kallnowsky
(56), for example, {(who, it will be recalled, is one
of the leading advocates of intensive electroshock
therapy for schizophrenia), noted that the usual number
of 8 or 10 treatments: given for depressions 1s not suf-
ficlent to maintain i iprovement in manic patients.
The necessity for the induction of 20, or even more,
convulsions in some manic patients led him to apply
more intensive treatment by means of two or three
convulsions daily. By the use of this technlique he found
it possibie to break up severe manic exclitementsby a

course of five or six convulsions, instead of the



- 82 =

large number which he had used previously. Ve also found
that patients with cyclic states, with constant shifting
from one phase to the other, did not benefit from the
therapy.

A difference between subtypes of psychoslseven
nore pronounced than between the manic and thedepressed
manic-depressives 1s noticeable when analyzing the
subdivisions of involutional psychoses. Kalinowsky found
that althougr the recovery rate for pautients with
involutional melancholia was 86.9%, it was only 43,7% for
those with the paranoid type of involutional psych~-osis.
The difference in the number of treatments required was
similar to trhe difference between depressives and maniecs.
Involutional melancholiacs usually re~ceived 8
treatments, whereas patients withr the paranoid type
usually required at least 20 convulsions.

Another point of difference is notable in
considering the effect of t-e duration of the diseaseon
the final therapeutic ovtcome. It will be recalled that
in the early report of Low and his coworkers (63),
recovery was obtained in manic-depressives whose dura~-
tion of illiness had been greater than two years.
Similarly, Tillotson and Sulzbach (7%) found, in analyz~
ing the prognostic factors in the treatment, that the

chronicity of 1llness had no bearing on the recovery
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of their cases; also, that the role played by previous
attacks was negligible. As previously mentioned, four of
their patients, who had been hospitalized with depressions
luesting five to fifteen years, made a completeand
apparently permanent recovery in three weeks to four months

af ter the first shock treatment. InBennett's

original series of affective psychotics treated by con-
vulsive shock (67), the range of duration of illness for
recovered pztients was 1 week to 6 years for the
depressed manic-depressives and 1 week to $ years for the
involutional melancholiacs. Even more noteworthy, re-
coveries have taken place in involutional melancholiacs
whose duration of illness was as long as 12 years, as
reported in the series of Bennett and Wilbur (745.

Thus we find that, in gratifying contrast
with the question of tre«ting schizophrenia, the fac- tor
of duration of illness in the manic-dépressive psych-
oses and in involutional melancholia has no bearing on
the outcome of the treated disease. It was noted by
Kalinowsky (56), however, that the outcome in involu-
tional paranoids is, on the other hand, largely
dependent on this factor. It ﬁill be recalled that in
the discussion of schizophrenia the voint was noted
that those schizophrénics in whom there is an affective

component in the clinical picture respond better to
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therapy than do those who are largely devold of af-
fect. It 1s interesting to compure this with the
observation that involutional psychotics of the para-
noid type are comparatively unrespomnsive to treat-ment
and, in contrast to involutional melancholiacs,depend
for their prognosis upon the duration of 1ll- ness.
These facts tend to indicate that the prog-
nosis of a given psychosis, treated with shock therapy,

i1s directly proportional to the ratio of affective to

schizophrenic components in the prarticular patient in

question.

Concerning other prognostic factors in the
shock treatment of the affective disorders, Tillotson
and Sulzbach (75) found that the balance of assets and
liabilities in the make-up of the pre-psychotic person-
ality is usually a favorable one 1n cases with good
response to therapy. PFowever, according to them, the
correlation coefficient between favorable pre-psychotic
personality and favorable response to therapy, while
being on the positive side of zero, 1s not great enough
to be statistically significant,

Another prognostic factor to be taken into
consideration 1s the mumber of treatments required.

Tillotson and Sulzbach note thut this number does show
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an inverse relationship to the eventual degree of
improvement. Thus, improvement in their cases usually
became noticeable after as few as two treatments in pa-
tisnts with eventual recovery. If no beneficlal re-
sults were evident with 8 or 10 treatments, invariably
no therapeutic gain was achieved by an additional num-
ber of treatments, and relapses from transitory
improve-ment failed to show better results on resumption
of treatments; in fact, according to them, subsequent
improvements were usually of less degree.

Although the observations given by these
authors relate to the affective psycroses in general,
it will be recalled that, despite the fact that Ka-
linowsky (56) found it necessary to administer more
treatments to his manics than to his depressives, and
more to his involutional paranoids tran to his invo-
lutional melancholiacs, still he noted the possibility of
obtaining recoveries in these more resistant types after
the applic:tion of approxim=tely 20 sw»ocks..
All of which tends to - -indicate that a therapeutic method
which results in failure in some hands 1is successful in
others, and that one can not rely too heavily on the

results obtained by any one group of investigstors.alome.

As 1In the case of schizoprhrenia, the majority
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of investigators lay great stress on the desirabllity,
or rather the necessity, of using shock therapy as an
adjunct to psychotherapy in the treetment of the af-
fective psychoses. As one writer has stated (77),

"A grave injustice 1s done to any patient who doesnot
receive intensive psychological assistance when-ever
possible. By intensive, I do not mean one or two
superficlal interviews but a persistent
Investi-gation of those factors in the functioning of
the personality which led to the mental breakdown.
This therapeutic co-ordination assures a healthier
Indivi-dual, less likely to break down again in a
critical situation". As another author (1) puts 1it,
"It 1s not overstating the case to say that intensive
psycho-therapy 1s almost as important as the
elicitation of the convulsion itself."

There are some workers, e. g. (42), who go
even farther in thils regard and consider the
therapeuntic function of shock therapy as being only a
means of ren-dering the patlent resronsive to
psychotrerapy, which, according to them, accomplishes
the real cure.

The therapeutic relationship between shock
therapy and psychotherapy appears to me, from these
reports, to be analogous to the relstionship between

opsonins and leucocytes in the body-defenses. The
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manner in which the two forms of therapy are inter-
related has been analyzed by Levy and Grinker (81).

In discussing derressions in particular, they state,
"The major obstacle to psychotherapy of depressed pa-
tients is the strong repression of all but the self-
punishing tendencies. The ego, which customarily co-
operates wilth the psychlatrist in the task of
urder-stating and modifying the emotional conflicts, is
usually overwhelmed and subjugated by the punishing
super-ego. The inhibited, retarded, depressed or the
depreésed, aglitated patient, completely pre-occupied
with self-punishing fantacsles, presents almost impe-
netrsble resistance ageinst psycrotherapy. Experience
with shock therapy shows that these resistances and
rerressions can be sufficliently influenced to permit
release of repressed feeling and impulses into motor
activity, verbally expressed thoughts and feelings, or
fantasles and dreams. In some cases this may even lead
to conscious insight into deeply repressed emotional
conflicts, a discussion of which may bring about sig-

nificant changes in certain basic emotional attitudes."”

Not all are agreed, however, that psychotherapy

1s indispensable. FKalinowsky, for example, omitted
psychotherapy in 200 patients with affective psychroses

and yet obtained an 86,.6% recovery-much improved rate

s
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of these results, the consensus 1is that psychotherapy
following a course of shock treatment is the most ef-
fective means of maintaining recovery and of assuring
the patient a better adjustment than can be attalned

by the use of shock alone.

Another problem concerning technique of

treatment which has been largely settled by now 1s

the question of grand mal versus petit mal reactions.
As 1n the case of schizophrenia, noted in the previous
chapter, it has been shown that grand mal seigzures are
essential for the production of good results in treat-
ing the affective psychoses. Gottesfeld and his co- %
workers (79), for example, obtained an improvement
rate of zero on using subconvulsive electroshock on

a series of such pztients, When repeating the treat-
ment with convulsive doses of current, they secured

a recovery and improvement rate of 28.7%. ‘

Similarly, Ziskind (80) found that subcon-
vulslve reactlons are not only useless but harmful,

even though followed shortly thereafter by a convulsion.

vis results on affective psychoses treated with metra-

z0l showed a near 100% response in the cases having

no petit mal reactions. Not only were there therapeutic
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failures in his group with petit mal reactions, but
these fallures were Incressingly greater in proportion
to the percentage of such reactions. Findings such as
these have convinced most 1nvestigators that nothing
is to be gained from the use of subconvulsive methods,
and so today the production of grand mal convulsions

1s, by general agreement, considered imperative.

We have seen that the immediate results of
shock therapy in the affective psychoses, when the
treatment is correctly arplied, are uniformly excell-
ent. Fowever, since the cruclal test of any therapy
i1s the permanence of its beneficlal effects, we must,
as in the case of schizoghrenia, resort to an analysis
of long-term follow-up studies to determine the ultimate
value of the treatment.

Ziskind and his co-workers (72) conducted
this type of study for a period ranging from 4 to 40
months, averaging 22 months. Fifty-nine treated cases
and 74 untreated controls were considered. The imme-
diate recovery rate for the treated group was 89%,
as contrasted with a rate of 46% recoveries among the
controls., Relapses occurred in 11% of the patients
discharged as full recoveries; however, new attacks

were twice as frequent in the untreated as in the
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treated group. I note that 37 of tre 74 controls
had mild symptoms and were therefore glven no shock
therapy. In view of this fact, the significance of
ﬁhe difference in relapse rate between the treated
group and the controls becomes even greater, since
the control group, half of whom were only mildly
psycrotie, produced twice as many relapses as the
treated group, all of whom hud symptoms severe enough
to require shock therapy. This would tend to indicate
that shock therary in the affective disorders has an
inderendent value over and above a mere acceleration
of recovery.

Another well-contrclled study has been done
by Tillotson and Sulzbach (73), who observed a group of
70 treated patients and €8 controls over a period of
18 to 45 months. The immedlate recovery rate in their
treated group was 80%, as contrasted with 50% spontaneous
recoverles among the untreated group. At the end of the
first year after discharge, the rate of fallures and re-
lapses was 17% for the treated cases and 40% for the con-
trols. Of all the recoveries in the shock-treated group,
the manic-depressive depressions had the highest absolute
rates, but relatively righer gains were accomplished with
regard to the cases of involutional melancholia. The
difference from the controls was 38% for the manic-de-

pressives, whereas it was 52% for the involutionals, thus




indicating a higher relative effectiveness of shock
therapy over non-treatment in involutional melancholia.

As in the consideration of schizophrenia, I
find i1t hazardous to regard many figures obtained in
follow-up studies on the affective psychoses as beilng
statistically significant, the reason being the same
as it was 1n schizophrenia; namely, that in many cases
not enough of the original grour of discharged patients
sre availeble at trhe time of the follow-up study to
be able to draw justified conclusions concerning the
entire oricinal group. (This i1s particularly evident
in the report of Smith, Fastings, and Pughes (76).)
Because of the small size of the total number of af-
fective psychotics who have been observed for long
periods of time following treatment, it 1s difficult
to derive any more than a roughly accurate idea as to
the ultimate value of shock therapy in the affective
disorders.

Significant factors in the production of
sus tained results seem to be the amount of fime that
the shock-treated patient is kept in the hospital and
the number of shocks received. Bennett (53), in con-
trasting a group of relapsed pstients with a control
group who had remained well, after treatment, for from

2 to 5 years, found that the former were held in the
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hosplt=l on an average of ten days less than the latter.
Also, the relapsed patients averaged 5.5 treatments,
whereas the controls, who had not relapsed, were given
a8 mean number of 7.2. From this, 1t may be concluded
that adequate treatment and a sufficiently long period
of hospitalization (Bennett considers six weeks as the
optimum time) provide reliable assurance for the main-

tenance of the patient's recovered status.

In conclusion, the role of shock therapy in
the affective psychoses can be summarized as follows:

The therapy has consistently brought about
vniformly gratifying recovery and imgrovement rates,
even in cases of long duratlion. Electroshock is the
method of choice today, and good results are obtained
only by producing grand mal seilzures. More intensive
treatment is regulred for manics than for depressives
and for 1involutional paranoids than for involutional
melancholiacs. FHowever, with adequate therapy these
more resistant psychoses are capable of giving a good
percentzge of responses. As evidenced by comparison
with non-treated controls, the therapy produces not
only better immedliate results but also more sustained

improvements. As in the consideration of scrizophrenis,



- 93 -

shock treatment of the affective psychoses produces
best results when used in combination with psycho-

therapy.




Chapter IV

The Shock Therapiles

in the Psychoneuroses

Although thre shock theraples have found
their most extensive field of application in the
major psychoses, they have also been used (albeit
grudgingly, it appears) in the treatment of the
psychoneuroses. Unfortunately, most of the results
of shock treatment of the neuroses appear usually
as reporés on mere handfuls of cases, arpended to
articles dealing mainly with the major psychoses.

One regrets to note that the trisl given the theraples
in the neuroses has been on such a small scale that a
quantitative statistical analysis of the results ob-
tained is not warranted. Nevertheless, on the basis
of the findings in a limited number of cases, one 1s
justified in forming a guelitative estimate of the
sphere of usefulness of the treuatment 1in these con-

ditions.

Myerson (82) reports success in dealing

with a number of borderline mental states whrich,
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according to him, yielded not in the least to other
forms of therapy, including long periods of psycho-
therapy. Vils cases included patients in whom there
apreared profound alteration in conduct, marked dis-
turbance in mood, failure of energy, anhedonia, actual
and severe depression, and Industrial and soecial in-
capacity. The majority of these cases benefited mar-
kedly after a few electroshock treatments. Since this
group had remained unbenefited by other forms of treat-
ment, one is led to agree witn Myerson's conclusion
that in such borderline conditions tre physical the-
rapy involved In the shock treatment is superior to
any other form of therareutics, including psycho-

therapy.

Concerning tre use of shock therapy in
clearly~defined psycroneurcses, one of the earliest
reports on the question was that of Shapiro and Free-
man (83) in 1939. Trese investigators noted that
neurotic patients usually require fewer doses of metra-
zol than do psychotic patients in order to cause sub-
sidence of thelr symptoms. Some of thelr neurotics
were completely relieved of thelr preoccupations after

one or two convulsions. Fowever, they usually continued
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treating them until a series of 6 to 12 shocks had

been given, or whatever number was found necessary

to produce forgetfulness and confusion. It was found
by these writers that chronic cases often proved amen-
able to treatment, although prolonged fixations, either
psychasthenic or hysterical, reacted unfaevorably.

The patients treated by Shapiro and Freeman
included cases of obsessive-compulsive neurosils, anxi-
ety neurosis, reactive deprressions, converslon hysteria,
chronic tension states, post-traumatic neurosis, and
crronic alecoholism, Their best success was obtained
in the obsessive~compulsive and conversian hysterisa
groups. Out of 7 patients in the former group, 5 re-
covered, 1 iImproved, and 1 failure wes noted. In a
series of 5 cases of conversion hysterla, the treat-
ment resulted in 4 recoveries, 1 improvement, and no
fallures. Thelr equally small number of cases of
anxiety neurosis, reuctive depressions, and chroniec
tension states reacted somewhat less favorably. The
only groups in which complete failure was obtalned
were post-traumatie neurosis and chronic alcohollsm
(only one case of each of these two types was treated).
Since the number of patients in each of the above diag-
nostic cztegories is so small, conclusions can not be

drawn from this one study alone.
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The findings of Kglinowsky (56) and of
Sageblel (118) agree with the abovs in regard to the
obsessive-compulsive neuroses. Kalinowsky feels that
shock-therapy 1s justified for severe and chronic
cases in this group, when psychotherapeutic methods
have failed. Fe notes, however, that although ob-
segsive thoughts or compulslions may disappear or be-
come less troublesome during the confusional state of
a long course of electroshock treatments, they usually
return shortly. Alt-ough XKallinowsky's report was pub-~
lished in 1945, he noted that tre usefulness of shock
therapy in the psychoneuroses had not yet been estab-
lisned, He had treated 50 neurotiecs and found that
favorable responses occasionally occurred but realized
that trhey were too rare to warrant routline recommenda-
tion of the therapy for the neuroses except, as men-
tioned above, for chronic and severe obsessive-compulsive
neuroses unylilelding to psychotherapeutic methods, and
also for psychoneurotic depressions. Good results in
the latter condition have also been reported by Myer-
son (117).

The most favorable report of any I have found
is that of Morilarty and Weil (119), who obtained re-
coveries in 10 out of 20 electroshock-treated neuro-

tics, with an additlonal 9 being listed as much lmproved.
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Their cases were composed mainly of anxlety hysterias
and psychasthenlas. Moriarty and Well contrasted these
results wlth those observed in 79 controls, who had re-
ceived no form of shock therapy. In this grour, only
7% were considered to be recovered on discharge, while
71% were pronounced much improved or Iimproved.

That the good results obtained by these worke-
ers in their small series of cases are the exception
rather than the rule 1is evidenced in a review, contained
in thelr report (119), of the findings of 14 authors
reporting on the use of s*ock therapy in the psycho-
neuroses. FHere, out of a total of 130 shock-treated
neurotics of all types, only 56 cases (28%) were de-

seribed as cured.

In the regrettable absence of a sufficlently
large number of cases on which to form quantitative
conclusions, one has llttle to go on except general
impressions, such as given by Proctor (42), who, in
surveying the 1ndications for shock therapy, has recently
expressed full agreement with the findings outlined pre-
viocvsly; namely, that shock therapy 1s occasionally in-
dicated in cases of the obsessive-comiulslive type of be-
havior and in the hysterias, when these cases have not

responded to at least three months of energetic psycho-
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therapy. ¥We adds, with apparently justified pessimism,
that one should realize, on attempting the treatment,

that recovery is unususal.

Concerning the relationship between shock
therapy and psychotherapy, it 1s interesting to note,
in contrast to this zspect of the problem in the case
of the major psychoses, how little faith is put by
some workers in the use of shock treatment as a thera-

peutic adjunct in the neuroses. Kalinowsky (56), al-

though he grants that the patient's increased accessi
bility can be used to advantage for a better psycho-
therapeutlic approach, feels that the occasional help-
fulness of shock treatment in the neuroses as such an
ad junct cannot be considered comparable in typre or
degree to the improvement which can be achieved by 1ts
application in the prsychoses.

Shapiro and Freeman (83), on the other hand,

assume an almost nihilistic attitude In regard to post-

shock treatment psychotherapy. Their stand 1s that any j
suggestion by tbe-physician of the psycho-pathologile =
sources of the original conflict is distasteful to |
psychoneurotics and serves to encourage introversion

and pre-occupation. They actually dissuaded thelr pa-

tients from exploring the causes of their illness and
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persuaded them to indulge in physical activity in a
further attempt to dissipate emotional tensions. For
intensive psychotherapy they substituted "encourage-
ment and gentle re-education". To my knowledge, Sha-
piro and Ffeeman have not conducted any follow-up
study on their patients, and it 1s therefore impossible
to assess the permanent gain to be derived from a pro-
gram such as this,

A more orthodox view, and one which 1s more
in 1ine with the majority-opinion presented in previous
chapters, has been expressed by Moriarty and Weil (119),
who feel that shock therapy prepares the ground for
psychotherary by Improving the affective tone, fostering
active co-operation and tending to overcome the "repe-
tition compulsion”". They advocate the subsequent use
of psychotherapy to permit the patient to gain under-
gtanding and inner fortitude, as a guard against relapse.

Even Shapiro and Freeman (83), whose results
In the neuroses, it will be recalled, were not unfavor-
able, are conservative in thelr estimates of tre total
good accomplished in these disorders by the use of shock
trerapy. After stating their results, they hasten to
add that they do not claim that the personalitles of
their patients are altered or that thelr difficultiles

have been forever done away with. They do feel, though,
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that the majority of the patients treated by them no

longer suffered from the complaints that caused them

to seek psychiatric help.

In contrast to the limited usefulness of
shock therapy in the neuroses of civilians, the treat-
ment has become a valuable weapon in dealing with the
neuroses encountered In military 1ife, caused by battle-
conditions. Evidence for thls is to be found in the
survey (84) by Grinker and Spiegel of the handling of
war neuroses in the Tunisian campaign of 1943. Their
indications for the use of shock therapy are best ex-
pressed in their own words:

"We have been slow in using shock therapy
in this theater of operations, because we belleved
that persistence in 'uncovering' technics, which aim
to bring repressed emotions to the surface, would ac-
complish much more in the way of permanent good to the
patient. Ve also wished to avoid otrers belng exposed
to the temptation of non-psychologic short-cuts in
treatment.

"It soon became apparent that many cases

suffering from clinicel depression, or other mani-
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festations of repressed hostility, did not respond
well to pentothal treatment (narcosynthesis) or psycho=-
therapy in the time available to an individual patient.v
Yet we wanted to do something for these patients promptly,
since they are the ones who gqulckly attain a state of
chronicity and rigidity, and become so difficult to treat
after return home. Therefore we began the cautious use
of convulsive shock treatment, after pentothal inver-
views and psychrotherapy had accomplished all that was
possible. We followed the shock treatment with adequate
psychotherapy before transferring or evacuating the pa-
tient."

Thus it 1s evident that, in the handling of
war neuroses, convulsive shock therapy 1s valusble as
a last resort when otker, more conservative, methods
faill. Grinker and Spiegel present two cases as ex-
amples of the good results obtained with the trerapy

in suckr instances.

To summarize the role of shock therapy in
the psychoneuroses, 1t may be said that, despite the
absence of any large serles of reported cases, one
may conclude that the therapy has little value, ex-
cept in war neuroses, psychoneurotic depressions,

obsessive-compulsive and hysterical states, and in ‘
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borderline states between tre neuroses and the psych-
oses. In all of these conditions shock therapy is
indicated if the patient has proved resistant to more
conservative methods., For the majority of psycho-
neurotics, psychotherapry continues to be the treatment

of cholce.




Chapter V

The Wazards

of the Shock Theraples

An evaluation of any new form of therapy 1s

dangerously incomplete if it fails to take into con-

sideration not only its assets but also its lisbilities.
There are numerous methods of treatment used in every
field of medicine which can be gémployed wisely only
if due regard is gilven to the dangers involved in their
use. There are others whose disadvantages far outweigh
any therapeutic benefit to be derived from their admi-
nistration., And certainly, in a form of treatment as
drastic as shock therapy, it would indeed be folly to
endorse the method before investigating the price paid
in bodily damage by 1ts use.
The recognition of the risks involved in
the shock theraples has led to their ummerited discre-
ditment in some quarters, and the terms "brutal" and
"sadistic" have not infrequently been used in descrip-
tions of them.
Complications involving either life or 1limb

were noted very early after the lnauguration of the
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treatment methods. Kinsey (85), in 1941, surveyed

all the published cases on deaths resulting from the
shock therapies and found the incidence to be 73 per
10,000 patients treated with insulin, and 23 per 10,000
treated with metrazol. The death-rate of electroshock-
treated cases has been estimated by Kolb and Vogel (41)
to be 5 per 10,000 patients,

.In his report, Klnsey analyzed 45 metrazol
deaths. Of these, 21 were at*ributed ﬁo pulmonary
complications. Twelve of these were the result of
pulmonary tuberculosis activated during treatment.
Three deaths resulted from pulmonary infarction.

There were three cercbral deaths, two due to hemorrhage
and edema. Status epilepticus was also noted as a
cause of death. In considering insulin treatment,

it was found that hypoglycemic encerhalitis was the

coause of 38 deaths.

Since the shock methods are therapeutically
directed against the central nervous system, one might
expect the greatest amount of post-treatment damage
to be found there. Numerous experimental and human
autopsy studies have been undertaken in attempts to
study this phase of the guestion. Twe pathological

effects of insulin treatment on the human braln were




- 106 -

studied by Ferraro and Jervis (86), who noted fatty
degeneration of the neurons and an increase in intra-
cellular lipoids, particularly in the temporal lobes.
They also found chromatolysis and, in the cells in the
region of the blood vessels, ischemlc changes.

In a later report (87) or additional insulin
cases, Ferraro found zones of rarefaction in various
cortical areas, due apparently to the gradual dis-
appearance of affected nerve cells, as well as the
absence of cells in patchy, focal areas where they
had undergone degeneration and disintegration. Also,
there were areas of cortical devastation involving
various layers, with disturbed cortical cytoarchi-
tecture, particularly in the frontal and temporal
areas and in the purkinjian layer of the cerebellum.
Blood vescsel changes in these cases were productive
in nature, consisting of proliferating changes of the
intima, and hyperplasia and swelling of the intimal
endothelial cells., It was Perraro's opinlon that
this vascular proliferation might be related directly
" to insulin Intoxication, as the changes noted were
similar to those reported by other investigators as
being due to various other toxins such as lead, or-

ganismal toxemias, and infections.

In studying the pathologic effects of metrazol,
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Weil and Liebert (88) examined the brains from six
patients who died two to ten months after treatment
wlth thils form of stock therapy. The outstanding
features noted by them were marked hypertrophy and
hyperplasia of astrocytes and, to a lesser degree,

of the milcroglia, It is interesting to note that
they found the severity of reaction to be inversely
proportional to the duration of each patient's psycho-
sis. It has been found experimentally, however, that
the amount of rathological change ras a positive cor-

relation with the sum total of metrazol given through-

out the course of treatment, the duration of the treat-
ment, and the survival period after the last injection.

This correlation, noted by Strecker and hils
co-workers (89), is apparently not always consistent,
since Arieti (90), who also experimented with metrazol
on monkeys, found that the pathological changes 1in this:
serles were not proportional to the number of convulsions,
dosuge of the urug, or the duration of the selzures.
Both groups of investilgators are =greed, however, that
in some cases no changes at all are produced in the
brain by metrazol. Thus, the question 1s left open as
to what amount of brain damage can be expected after
any glven course of metrazol treatments.

The evidence for central nervous system damage
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after electroshock treatment indicates that it 1s mainly
vascular in nature. ZExperimental electroshock has been
done on r«bbits and rats by Yeilbrunn and Weil (91).
Although they observed no generalized ganglion-cell
leslons or generalized proliferative glial reactions,
they noted changes in the venous system in 25 out of
thelr 28 cases. Hemorrhages were present in the meninges
and in the substance of the brain and spinal cord. It
wuzs found thaet these hemorrhages were confined to the
perivascular regions of tre caplllieries, being caused
by rupture of thre capillary walls. Similarly, sub-
arachnoid and punctate hemorrhages 1in the brains of
electroshocked cats were observed by Alpers and Fughes
(92).

These Investligators corroborated their find-
ings in an autopsy study (93) of two patients treated
by electroshock. One pastient dying after 62 convulsive
trez tments showed freskr hemorrhages in the cerebral cor-
tex and write matter. The brain of the other patient,
who died five months after the final treatment, showed
old areas of perivasculur damage malnly in the white
matter. Apparently tren, the leslions produced by elec-
tros-ock are less severe in nature than those produced
by insulin and metrazol, since the latter two methods,

i1t will be recalled, caused neuron degeneration and glial
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proliferation.

As mentioned above, 1t 1is difficult to judge
the extent of brain damage caused by shock therapy in
any given case. This view has been stressed by Pacellasa,
Barrera, and Kalinowsky (94), who state that "An in-
sufficient number of cases have been examined patholo-
glcally, and as far as the human material is concerned,
any examination of the bralns from those dying during
or after the treztment must differentiate as to which
lesions, 1if found, are due directly to the action of
the therapeutic me.sure, which are caused indirectly by
various somatic-physiochemical processes released by
the therapy, and finally, which are produced by other
processes and bodily lesions playing a major role in
the lethal event. The brain must be examined in the
light of all other post-mortem findings and conditions
in the body before any final evaluatlon can be made in
a given case, as the brain particirates in many lethal
corditions the foci of which lie iIn the other organs
of the body."

Because of the lack of use of controls in
animal experimentation, because some of these Investi-
gators have employed doses higher than those used cli-
nically, and because of the variables noted by Facella

and his coéworkers, in thelr analysis of human material,
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one 1s left witr» the impresslion that the evidence for
rermanent braln damage caused by shock therapy methods

i1s far from conclusive.

That changes in brain physiology occur due to
the shock theraples 1s evident from electroencephalo-
grarhic studies. The cranges have been noted particularly
in the case of electrosrock and have been reported ever
since the earliest clinical use of this method. Fleming,
Golla, and Walter (95) noted, in 1959, that no electro=-
encephalograrhic record is obtailnesble for 20 seconds af-
ter the administration of the shock, and that the elec-
trical accompaniments of the convulsion i1tself are the
same as those seen during a spontaneous selzure. They
found that for about ten seconds after the convulsion
1s ended, there are few cortical potentlals detectable,
but tren large slow waves arppear over the whole surface
of the head. The potential rises 1n ansout 30 seconds to
several hundred microvolts, and the waves have a fre-
quency of one or two per second, with an irregular form,
resembling the electroencepralogram during deer natural
sleerp.

They observed that thils generalized, slow dls-
charge becomes progressively more regular, more rapid,

and smaller, and that about 30 minutes after the end of
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the selzure, the electroencephalogram shows only waves
resembling the normal alpha rhythm in frequency and
size, although the area from which these arise 1is
larger than in the normal person.

It has been found (55) that despite bursts
of abnormal activity in the electroencephalograms of
shock-treated patients, the pattern returns to normal
within 3 to 4 wseks after cessation of the treatment.
It has been stressed (80), nevertheless, that the re-
versibility of these electroencephalographic changes
does not necessarily mean that brain pathology, 1if
present, is reversible.

Some have ralsed the question of whether
electroshocks might initiate epllepsy. According to
Bennett (53), it has been shown that, where electro-
encephalographlc studies have been made before and after
treatment, later spontaneous convulsions are not likely
to developr unless the individual is constitutionally

predisposed {already dysrhythmic).

Intellectual changes produced by the shock
theraries have been noted mainly in regard to memory
defects. This 1s wusually temporary and minor in de-
gree. While recovery is the rule, it ras been found

in some cases to be incomplete., Ziskind (96) has re-
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ported persistent amnesia resulting from metrazol
therapy, resembling the memory impalirment noted in
organic psychoses. In the milder cases there 1s a
disturbance for 1solated events of recent origin; in the
more severe cases remote memory 1s also affected.The
consensus of most investigators, however, is that in the
huge ma jority of shock-treated cases, memory defects are
temporary.

The effect of the shock therapies on men-
tation and personality seems to be a highly incon-stant
prenomenon. Fumbert and Friedmann (97), indiscussing
insulin, stated that some patients who showed a good
soclal recovery appeared more euphoric,but at the same
time somewhat dull, passive, and in-different than they
were before the onset of their 1llness. Bennett (67)
noted personality changes sug-gestive of mild sensorium
defects, Levy, Serota, and Grinker (98), in a clinical
and neurological study of 23 patients, found evidence of
disturbed cerebral func-tion in 50% of the patients, as
indicated in intellec-tual function. Although trey
noted recovery in mostcases within a few weeks, some
severe cases lasted as long as six months,

The long-term effects on intellectual function

seem to be either slight or nil in most cases. Some
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workers nave found (80) that in many cases patients
recovering from psycroses by means of the shock the-
rapies are now successfully carrying out severely
Intellectual positions and tasks. Indeed, one group
of investigators (73) have gone so far as to state
that some patlents, subsegquent to shock therapy, dis-
play a far more efficlient iIntellectual as well as
emotional adaptability to their environment than ever

before in treir lives.

Al though the central nervous system changes
noted above nave been used by many as a cause for at-
tackling the shock therarles, the hazard whick has
aroused the most voclferous condemnations 1s the mat-
ter of traumstic complications ensulng as a result of
convulsions.

In 1939 Polatin and his co-workers (99)
shocked the medical profession by announcing a ver-
tebral fracture rate of 43% in a series of 51 metrazol-
treated cases, with an average age of 28.7. In the
same year, Carp (105) estimated tre incidence of seri-
ous extremity fractures of humnerus or femur to have
been 1.5% to 2%, and dislocations 17.2%.

These reports were particularly significant

In view of the neglect of tre fracture 1ssue 1n previous
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surveys of the results of convulsive therapy. In 1936
Meduna had claimed (100) that there were no serious com-
plications with the use of metrazol. A year later, Ken-
nedy (101), in reviewing results in the treatment of 1,000
patients, made no mention of fractures. And in 1939, the
same year as the publication of Polatints disturbing
re-port, Meduna and Friedman (48) listed mechanical
compli-cations of convulsive shock therapy without
referring

at all to vertebral fractures.

There 1s evidence that unsof tened convulsions
produce not only skeletal complications but also trauma to
viscera, A group of veterinarians (113) reported,
1n 1950, on findings encountered in the viscera of cat-tle
and hogs in slaughter-houses, which had experiment-ally
been given convulsive doses of electric current.

It was found on autopsy that, in addition to vertebral
fractures and ruptures of muscles, the re were pulmonary
congestion and petechial hemorrhages throughout the

lungs and other viscera, indistinguisﬁable from hemor-
rhagic septicemic states. In all 1likelihood, similar
lesions are produced by unsoftened convulsive shocks in the
human subject and are considered (53) to account

for the flareup of latent tuberculosis, which has been
reported (85, 114) as a danger involved in straight

convulsive shock therapy.
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The serious problem of vertebral fracturesand,
in extremities, fractures, dislocuztions, and liga-mentous
ruptures, soon became generally recognized asone of the
greatest, if not the greatest, drawback inthe use of
convulsive shock methods. Indeed, in some cases these
traumatic complications were so fregquent that, according
to Bennett (102), many condemned the treatmnent as
inhumane and subsequently abandoned 1t.

The recognition of the high incidence of trauma
tic complicetions rrecipitated a general search for
methods of reducing or abolishing such complica-tlons
while maintaining the beneficlal therapreutic effects
derived from grand mal convulsions. Polatin
and his co=workers, in their original article (99),
recommended that the patlent be held in strong antero-
flexion during the convulsion. Famsa and Bemnett (103),
in 1939, advocated spinal anesthesia before administering
each shock. Fowever, neither of these methods gave any
constant assurance that fractures could be prevented.

In 1940, Bennett (102) introduced curare; in
the same year Rosen, Cameron, and Ziegler (104) reported
the use of beta-erytrroidine hydrochloride. 1In 1941,
Yaskin (106) advocated the use of intravenous magne-sium
sulfate. Two years later, Impastato and his co-workers

(107) came out in favor of sodium amytal. All
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of these drugs were introduced in an attempt to block
motor impulses to muscles and thereby to lessen the
severity of the convulsion. Altkhough any of these
chemicals are employable, the one which has gained the
widest accertance at the present time is Bennett's
pre-convulsive curarization method. It has the ad-
vantages (108) of being specific in 1ts action, and
non-toxic, with no side effects. It 1s available in
a well-standardized preparation (Intocostrin, E. R;
Squibb and Sons) and requires only a few cublc centi-
meters per injection. Moreover, there is no question
of a central =zction, as 1s the case in the use of the
other drugs.

In 1941, Bennett (109) reported on the use
of curare in 74 patients receiving 466 metrazol shocks.
In none of these did any complications occur. Simi-
larly, Cash and %oekstra (108}, in 1943, reported en-
countering no traumatic complicsticns in a total of
139 patients receiving 995 combined curare-electro-
shock treatments. In the same year, however, Cummins
(110) noted a fracture rate of 3.9% in wis series of
232 patients treated with 3,057 curare-metrazol shocks.
In his 9 cases of compression fracture occurring when
curare was used, seven showed changes 1n one vertebra

only; in the eighth case, two vertebrae were involved,
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and in the ninth case, three vertebrae. In view of
the fracture rate of zero as reported by Bennett and
by Cash and Roekstra, one is led to question Cummins'
technique of curarization.

Although curarization has certainly shown
1tself to be the most effective method of dealing with
the problem of traumatic complications, it has met ob-
jections in some quarters, e. g. (56, 111), because of
supposed dangers, the usual criticism beilng that curare
allegedly causes prolonged post-treatment apnea. Ben-
nett (53) regards these objections as being unwarranted,
since curare has no effect upon the central respiratory
mecranism; the only respiratory embarrassment which can
occur, according to him, is that due to shallow inter-
costal breathing or pharyngeal muscular relaxation,
fac=-tors which can be overcome with artificilal
respiration. Also, curare possesses the advantage of
having a spe-cific antidote -- prostigmine -- which
adequately coun-teracts any excessive curare effect on
the respiratory muscles (53, 108). Indeed, Cash and
Toekstra (108)made successful use of curare in treating
a patient whose intercostal muscles had been markedly
paralyzed by poliomyelitis.

The safety of the method 1s evidenced by

the fact that by 1945 over 100,000 curare-metrazol and
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curare-electroshock treatments had been given with
only one reported fatallty, and in that case nelther
proper artificial respiration nor prostigmine was

used (53). According to Bennett and Cash (112), the
only contraindication to the use of curare 1s myasthe-

nla gravis,

There have been some workersAwho have been
fearful of using shock therapy on the aged. There 1s
evidence, however, to indicate that this fear 1s un-
warranted. Evans (115) has reported the use of con-
vulsive shock therapy in 50 patients who were older
than 50 years. Of these, 40 were elther recovered or
Improved enough to be discrarged, and the 1incldence
of complicsztions was found to be no greater than in
younger groups.

Contraindications to the shock theraples are
not as many as might be supposed 1n view of the drastie
nature of the treatment. Cardlac patlents have been
treated successfully and so have those with hyperten-
slon, as well as those who have reacred the 70O-year
level or above, with clrculatory systems showing evi-
dence of senility and arteriosclerosis (55). 1Indeed,
successful treatment 1in cardlac patlents has led to

the concept that immediate treatment 1s imperative when
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the psychotlc excitement causes constant strain on an
already damaged heart (56). On the other hand, some
patients h=ve been reported as hrzving died suddenly
from cardiovascular accidents within a few weeks after
full recovery from derressive psychoses, with the pos-
sibility that the treztment may have been the causative
factor (53).

The shock therapies have been administered
successfuily in the presence of diabates, pernicious
anemia, spastic paralysis, pregnancy, hyperthyroidism,
carcinoma, coronary disease, hypertension, and cerebral
thrombosis, without organic complicetions following
the course of treatment (53)., It has been noted (55)
that the anxiety and tension due to the mental dis-
order may be worse physically for the patient than some
of these suppos=d contraindications. Apparently the
only true contraindications are pulmonary or systemic

Infect'ons and cardiac decompensation (53).

In summary, 1t may be sald that the most
Important hazards of shock therapy =-- namely, skeletal
and visceral trauma -- can now be sucecessfully elimi-
nated by preliminary curarization of tre patient, that
there 1s no convincing proof of significant damege to

the nervous system, and that definite contraindications
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are surprisingly few in number. One may therefore feel
justified in concluding that tne assets of the shock

theraples far outweigh thelr liabilities.,



Chapter VI

The Mechanisms of

the Shock Therapies

This thesis being an evaluation of a par-
ticular type of therapy, the reader may question the
necessity of including within it a chapter dealing
with its modus operandi. To me, the study of the-
rapeutic mechanisms has distinet bearing on the
prob-lem, since it is only by an analysis of the
manner inwhich a form of treatment acts that one can
ascertain the reasons for therapeutic successes and
fallures.The guestlion of mechanlsms 1s therefore one
not only of fascinating theoretic interest but also

of direct practical significance.

The disconcerting but true fact of the mate
ter 1s that the mechanisms of the shock theraplies are
at present unknown. During the decade since the in-
auguration of the shock methods, the theories which
have been advanced to explain their action have been
legion, yet none of them has given a completely ac~-

ceptable answer to the question.

- 121 -
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This 1s particularly Interesting in the
question of the use of the shock theraries in schizo-
phrenia, for here we behold the odd spectacle of a
mystery treated with a mystery, with successful re-
sults.

Sakel, the oricinator of insulin shock
therapy, was guick to recognize tris bizarre state
of affairs. "I should be glad", he stated (6) in
1957, "if 1t were possible to follow in this special
field tre method of procedure customary in medicine,
1. e., firet to investigate the cause of the malady,
and afterwards to look about for a corresponding
mode of %treatment. But once a path 1s accidentally
found which begins at tre point that should be the
end of the journey, shall we have the temerity to
abandon 1t, especlally in working with a dilsease as
difficult as schizophrenia?® And 1f the hypoglycemic
therapy fulfills even part of 1its promise, 1t will be
possible, I think, to reverse the usual course of in-
ferences and in golng backwards to learn about the na-
ture and prime cause of schizorhrenia.”

Of course, as Barrera (80) puts it, "In
medlcine we do not walt for a sclentific explanation
if we have something of therapeutic wvalue”. The fact

remains, however, that 1f we did have a scientific
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explanation, it might be possible to modify and im-
prove the existing methods of shock therapy. In the
words of wimwich (80), "Perhaps we are doing the right
thing but in a very crude way, just as if one were trying
to right a watch with a hammer. If we could find out
the essential step iIn the amelioration process, then it
might be possible to accomplish it in a more direct and
less brutal fashion'.

This need has been felt ever since the early
days of the shock therapies., Referring particularly to
the use of shock methods in schizoprrenia, Meduna (7)
expressed his attitvde on the problem in 1937. "Beyond
all doubt," said he, "from biological and trerapeutic
points of view, we are undertaking a violent onslaught
with eitrer iInsulin or metrazol, because at present
nothing less than such a shock to the orgenism is pow-
erful enough to break the chain of noxious chemical
processes that leads to schizorhreniz, I hope that
In the future we shall resc» a point where 1t will not
be necessary to break the series of events leading to
schizorhrenia with brutal force. Then we shall be able
to discard tre shock and coma of the insulin treatment
and the epileptic seizure of tre metrazol treatment.
Instead we shall provoke directly the slow cremical pro-

cesses trzt can now be stimulated on'y by the explosive
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mecranisms of the two methods of treatment.”

The bulk of this thesis Yas consisted of an
analysis of facts -- statistical data. When consilder-
ing a problem such as the mechanlisms of the s*»ock the-
rarles, 1t must be realized that one 1s dealing in
the realm of theory. Consejuently, an analysis of
this euestion becomes a matter of contrasting one
opinion against another, rather than combining and
correlating clinical data.

The theories which have been advanced in
explanation of the mode of action of the shock the-
raples can be divided into two main groups -- the
somatic and tre psycric. Let us first take ur a

consideration of the former,

Sakel's original assumption (6) was that
insulln exerts 1ts therapeutic effscts by a diminu-
tion of the function of nerve cells. Looking upon
& reactlon of the nervous system as a response to
stimull, traversing certain pathways, he explalned
the processes 1In hyroglycemia by a blocking of rathways
previously active so that reactions to the same sti-
mull run trelr course over pathways previously inactive.

According to Sakel's theory, there are nerve cell path-
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ways higher and lower in the evolvtionary scale.
The higher ones are newer, more complex, and more
sensitive. TIn the course of the schizophrenlc pro-
cess these are criprled, and tre phylogencticelly
older ones become dominant. TUnder the influence of
Insulin shock these older ones are progressively
weakened so that the cell has an opportunity to re-~
cuperate.

As pointed out in Chapter I, Meduna began
using convulsive shock therapy with the 1dea that
schizophrenia and eplleysy represent two mutually
antagonistic diseases and that trerefore a schizo-
phrenic could be cured iIf subjected to epileptiform
corvulsions. Of course his hypothesis of a funda-
mental antagonism between the two dlseases never had
any basis of proof. In fact, on reviewlng the 11i-
terature on this point, Kennedy (50) found that spon-
taneous convulsions are fairly freguent 1n cases of
catatonia and are by no means always followed by a
remission of symptoms. Even 1f there were thls an-
tagonism between schizorhrenia and erilepsy, how
would thils explain the excellent results obtalned
with convulsive therapy in non-schizoprrenic condi-
tions such as the affective psychoses?

By 1939 Meduna had realized the error of
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his hypotresis (121), and he has since become one of
the leading investigators of the mechanisms involved
in the shock therapies. The crux of his present the-
ory on the gue=tion 1s trat the shock therapies possess
a common factor of interference with carbohydrate me-
tabolism. It is his belief (122) that since only a
certain group of psastients benefit from hyroglycemic
treatment, desplite the fact trat insulin produces the
same biochemical effects iIn every ratient, the factor
responsible for cure must be not the primary effect

of the insulin but the putient's response to the bilo-
chemical effects of the hormone. This response oc-
curs about 30 minutes after the coma dose of insulin
has been injected and, according to Meduna, 1s cha-
racterized by the following changes in the blood:
increased sugar, increased lactic acid, a slight ke-
tosis, an acid srift of the. p¥, an increase of total
fat, and a leukocytosis. In other words, the response
comprises bilochemical chranges diametrically opposite |
to the biological effects of insulin.

Interestingly enough, Meduna has found the
same blood chenges to occur as an lmmedlate response
to convulsive shock metrods (122). We points out
that these changes, produced by the shock therarpies,

are germane to diabetes and to stimulation of the
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sympathico-adrenal system, In both of these condi-
tions there 1s a shift of the eguilibrium from the
vago-insulin to tre sympatwico-adrenal system. In
view of tte fect that a certaln prorortion of schizo-
phrenics behave like diabetics 1In thelr glucose and
insulin tolerance (122, 134), Meduna regards this
observation as the mobllization of an unsuccessful
defense mechanism against the dlsease itself, and
that if this reaction is furtrered by shock therary
the patient's chances of recovery are greatly en-
hanced. According to nis findings, only those pa-
tients recover, as a result of insulin treatment,
who produce an increased amount of adrenalin during
tre hypoglycemic s*ock.

Of equal 1Interest are the blochemical changes
in tve brain occurring as a result of trhe shock thera-
ples. According to Meduna (122), studies of the cere-
bral cortex reveal that alkallne strikes occur in both
the hypoglycemic and convulsive treatments. Also, there’
1s an Increase in lactic acid and inorganic phrosphrorus,
and a decrease 1n phosphocreatin.

The similarity of these findings to those
noted in cerebral anoxia, and the relastionship be-
tween anoxia and rypoglyc~mia, are matters which ap-

rear to be of great significance 1n determining the
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mechanisms of the shock theraples. It has long been
known that cerebral metabollism depends upon the di-
rect oxldatiocn of glucose, and many different experi-
ments hzve shown that the oxldatlive yrrocesses 1n the
brain can be diminished equally &s well by elther
hypoxia or hypoglycemia (123, 124, 125).

Gerard (123) contends that interference
with oxidatlon in tre brain leads to a secondary
"overshooting" with increased activity and increased
stimulation of neurons. Similarly, Valvorsen (124)
has found that a sudden production of anoxla has a
stimulating rebound effect on the medullary centers.
Gerard takes the view that a relzstively long period
of increased respiration and activity ma& follow one
of interference wit» metabolism. Ve feels that the
cause for thls effect may lle 1n a leakage of potas-
8sium ions from tre iInterior of t»e neuron during an-
oxia. At any rate, it is his belief that the shock
theraples obtaln treir therapeutic effect not by the
primary decrease i1n brain metabolism, but by an in-
crease 1In cerebral actlivity caused secondarily as a
rebsund phenomenon followlng the period of cerebral
degression. This theory appears to me to be the
cerebral equivalent of thre "rebound" blood-cremistry

rhenomena noted by Meduna, as listed)above.
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Whether the beneficial eff ects of the shock
therapies are directly due to the rrimary depression
of cerebral metabolism through hypoglycemia or hypoxia
{either of which accomplis»es the same results), or
whether it 1s a secondary hyperactivity of cerebral
metabolism which 1s the real therapeutic mechanism,
the observations noted above tend to indicate that
the shock therapies possess a common factor of caus-
ing a primary interference with brain function.

Following the recognition of anoxia as the
outstanding change caused by convulsive shock therapy
(125), attempts were made to produce this effect di-
rectly, by means other than the use of metrazol or
electrosrock. PRoth nitrogen inhalation (127, 128) and
the breathing of air contalning a low percentage of
oxygen (129) have been tried. The former method was
experimented on in the days of unsoftened metrazol
metrazol convulsions, when it was desired to achievea
method of convulsive therapy lacking the undesirable
traumatic effects of metrazol. As was polinted out in
the preceding chapter, the objections to metrazol or
electroshock therapy on the basis of traumatic compli-
catlons are no longer warranted since the 1introduction
of the use of prellminary curarization. Not enough

investigation has yet been carried out along the line



of inducing anoxla by the inhalation of low-tension
oxyzen to warrant an oplinion as to the efficacy of
thi s method. It may be noted, however, that its use
in ten patients (129) produced no significant changes,

elther beneficial or detrimental.

If one accepts the theory that the
thera-peutic effects of the shock theraples are due
entirely to tre production of changes in metsbolism,
one must immedlately realize that this viewpolnt
leaves un~answered the guestion of the psychological
mechanisms involved. That somatic factors are far
from being the only ones operating in producing cures
1s evidenced by the observation, noted in previous
chapters, that patients who have had a course of shock
treatment supplemented with psychrotrerapy have
conslztently enjoyed better and longer-lasting
recoveries than those who have had shock therapy
alone.

It should be realized at t+e outset of our
discussion of thre psychic mechanisms Involved in the
shock therapies that here we must necessarily enter
into the realm of sreculation. WMany of the views on
this phase of the Question are filled with much
dra-matic content, t-e reliasbility of which 1s a

matter for individusl surmisal.
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Al though Sakel, it will be recalled, pro-

posed an explanation of the effects of insulin the-

rapy on a basis of changes in neural prysiology, he

did not neglect to include a psychic component in his
hypothesis. Te assumed (6) that hypoglycemia abolishes
and subdues principally the parts of the psychic 1life
which have been most active. Thus, according to his
theory, it permits the otrer antagonistic part to reach»
the surface and to attain a dominance.

"In cases wrich run a favorable course,”
he stated (6), "ypoglycemia, freguently and correctly
Induced, leads to a rermanent restoration of previously
suprresssd ysychic components, At the same time those
that were previously active are weakened and submerged.
Hypoglycemlia apparently breaks the pathological mental
pathways and cuts off the 'short circuits!, In thisway,
the passing of impulses across to an inappropriate
pathway is prevented; with further use of hypoglycemia,
the short circuits are more and more fenced off and
1solated. Eventuully every stimulus starts an impulse
over the proper pathway only."

Meduna likewise, although he 1s convinced of
a large biochemical faictor in the mechanisms of the shock
theraries, as pointed out above, does not neglect the

admission of psvc»ologlcal forces. Wis theory is psycho-
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analytic in nature, for he belleves (134) that the
slowly progressive physiological decerebration of the
patient during insulin treatment produces a regression
of the personality to so low a level that the psychl-
atrist 1s invested witr guelities reculiar to the
father of the patient. According to his theory, this
slow regression permits a transference, which 1s later
utilized in subsequent psychotherapy.

Jessner and Ryan {3d) feel that hypoglycemia
changes the organism in such a way that the patient
becomes able to turn hls affection and hils interest to
persons and ob jects of the outside world and so to
give up hils narcissistic 1isolation. They belleve that
whethwer thils altered attitude 1s merely temporary or
becomes permanent depends greatly upon hils capacity
"to endure reality, with 1ts alluring and threatening

gqualities,”

There have been many workers who, 1n con-
trast to Sakel and Meduna, have discarded any physi-
cal explanation of the shock theraplies and have buillt
up hypotheses in which the effect of therapy on the
patient's psyche is regarded as the sole factor in
operation. Such a viewpolnt has been taken, for
ex-ample, by Gottlieb and ™uston (19), who, as noted

in
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Chapter II, found no difference in recovery rate be-
tween an insulin-treated group of schizophrenics and

a control group who had had no shock therapy but who
had been subjected to intensive psychotherapy, includ-
ing re~-conditioning throughr socialization programs.

The similarity of results obtained suggested to
Gottlieb and Fuston a common factor in the two me-thods
of treatment. This factor they assumed to be
the pressure toward socialization which was being exerted
constantly on the patients from several di-rections.
They felt that the insulih treatment could be thought of
as one method of exerting such pressure, especially
through the attention the patient receives
in experiencing the coma. Gottlieb and Fuston there-
fore concluded that shock treatment zan certalnly not
be considered a specific therapy for schizophrenia.

Of course this conclusion is not unique, since,
as willl be recalled from previous chapters, it has re-
peatedly been observed that patients who have been sub-
jected to a therapeutic program in which s*ock therapy is
only one of many items, fare much better than those who
receive shock alone. One must therefore search
for the mechanisms whereby shock therap& makes the
retient a more favorable subject for psychotherapy.

Lowenbsch and Stainbrook (1335) have stressed
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the view that each shock treatment leaves a human
being In a state in which all that is called the
personality has been extinguished. Following the
convulsion, according to them, the return of the
higher functions 1s accompanied by a re-integrationof
tre personality. These writers neglect, however, to
consider the psychological mechanisms whereby the re-
Integration takes place.

Shapiro and Freeman (83) feel that the
temporary impairment of cerebration, caused by the
anoxia which i1s produced by tre shock theraples, is
the significant factor in operation. Concerning the
effects of this phenomenon, particuiarly in dealing wi
th» the neuroses, they contend that when consecutive
thought is impossible, individuals are no longer ca-
pable of cogitation and rumination, and the perplexity
and anxiety induced by fallure to 7ind a solution to
trelr problems tend to disappear. In other words, a
relief cof tension 1ls produced.

In regard to the affective psychoses, the
consensus seems to be that the srock therapies operate
by producing a release of affective energy. Flescher
(130) holds that shock represents a means of conveying
huge amounts of energy lnherent to the death and de-

structive drives, thereby unloading them in an indivi-



- 1865 =~

dually and socially harmless manner.

According to Levy and Grinker (8l1), the
physiologic disturbances in the brain produced by
convulsive shock treatment affect ttre dynamic rela-
tions between the inribiting, repressing functions and
the inhibited, repressed, aggressive drives, resulting
in a freer expression of these affects more directly
in dream, fantasy, or verbal or motor activity. These
authors note that the liberation of aggressive drives
need not be accompanied by conscious intellectual
awareness of the process, since they may appear in
rationalized or projected form or as increased self-
assertiveness or aggressiveness. Apparently, then,
the effect of subseguent psychotherapy is to add
emotional insight and intellectual understanding of
_ the psychic conflict, after the release of feeling

obtalned by s*-ock.

What is the meaning of shock treatment for
the patient? The only direct means of determining
this 1s by noting trhe thoughts expressed by patients

after regalning consciousness following a shock treat-

ment. One said (77), "What have you done to me? I

feel as though I'm reborn!" Others have made state-

ments such as the following (64): "I've come to 1life";
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"Where am I? Things are all changed, more natural';
"I am younger again®; and so on.

It has been noted (77) that some patients
react to shock treatment as a form of phrysical
punish-ment, just as they may react to
psychotherapeutic sess-ions as scoldings. This
appears to be the case withelectroshock just as it was
with metrazol, for although the former does not produce
tre horrifying feeling of dissolution and impending
death which 1s one of the main disadvantages of
metrazol (55), still it appears that electroshock does
cause a vague fear of the treatment, at either an
unconscious or conscious level (77).

Selinski (77) has proposed an interesting hypothesis as
to tre nature of this sense of fear.

"In my opinion," he states, "shock treatment affects
the psyche of the patient as a profound threat to his
very existence. I% reaches down to something primi-
tive we can call it the instinct for self-preserva-

tion or ego instincts -- or what you will =~ in the

human organism, Certainly it 1s a fact that they re-

gard the loss of consciousness resulting from the

treatment with dread; they feel that they must com-

pletely surrender themselves to the mercy of others
as one undergoing general anestresia. The same doubt

as to whether they will emerge alive is operative in
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shock therapy. Significantly, a common reaction is
to find early disappearance of sulcidal impulses
among the psycho-pathologic phenomena of the patient's
mental disorder. One may speak of a re-integration
of ego structure made possible by a violent shock to the
personality. The beneflt derived from shock therapy
seems to stem from psycho-physiological alterations
which stimulate the individual's will to live ard
reduces the wit-wdrawal tendency."

That shock treatment represents a punish-ment,
a threat to existence, and, following the regeining of
consciousness, a rebirth, has been emphas-ized by a

mumber of different writers (64, 81, 119,

131, 132). This is particularly significant in the
depressive psychoses, since here the demand of the
conscience for punishment and death represents the
paramount aspect of the psychosis. As Bennett (64)puts
it, "Waving undergone the painful convulsive therapy, the
patient has approached death psycholo-gically, has
suffered punistment, and has, as 1t were,proved himself
willing to take punistrment. F¥is con-science 1ls tren
freed; and he can allow himself tostart lire over again
free from the compulsive pangs

of consciernce."

If the psychological factors noted above



represent the true psyckic mechanisms whereby
con-vul sive shock therapy acts, then possibly we
have an explanation of the more favorable effect of
the treatment on the affective disorders than on
schizo-phrenia, except 1n those schizophrenics who
exhibit affective components in their psychosis., In
other schizophrenlcs, apparently, improvement occurs
only in so far as their thought disorders are the
conse-quence of inhibition. This latter view (50)
has been substantiated by the use of the Rorschach
test(11), in wrich it was found that those
schizophrenic patients wro benefited from convulsive
treatment proved to be more emotionally inhibited,
more psych=1cally constricted, and more socially

withdrawn than those who did not.

Even with all these interesting observa-
tions, there are still some significant questions,
regarding the mecranisms of the shock thersapies,
which remain unanswered. Since, iIn the somatic sphere,
it has been shown that the same prysiological distur-
bances are produvced by both the hypoglycemic and the
convulsive methods, why should not all cases respond
equally as well to one form of treatment as to the
otrer? Or, on the other hand, if improvement and

-
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covery are brought about by psychic mechanisms rather
than by metabolic changes, what 1s there about the
psychological response to hypoglycemic therapy which
makes some forms of schizorhrenia yield to it more

easily than to convulsive methods?

The status of our present understanding of
the mec*+anisms of the shock trerapies 1s best summar-
ized by Mliller's statement {ls5): "Neither the endo-
crine phase of the treatment, nor brain patwology, nor
the guestion of convulsions, nor the soothing, quiet-ing
efféct, nor falling consciocusness, nor the potent
psychic shock 1s alone sufficient to solve our prob-
lem."

My own personal feelling concerning these
heuristic questions isg that future investigation will
probably not only reveal the answers but will also
lead to 8 greater understanding of the nature of mental
diseases. There is already much evidence (134) to
in-dicate that there 1s a large somatic factor in
schizo-phrenia, in the form of a dysfunctioning of the
endo-crine system, and that there 1s a great degree of
inter-action between mental and physical forces in

mental diseases in general.
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With this in mind, and with the observation,
in other branches of medicine, that an increasing un-
derstanding of the nature of so-called "organic” dis-
eases has led to an emphasis on their "functional”
aspects, one realizes how closely psychlatry and the
non-psychiatric fields of medicine are now approaching
each other.

We are slowly beginning to recover from the
damage wrought to our conception of disease by Galen
and by Virchow, and we are now returning to the wis-~
dom of tre Filppoeratic concert of tre human belng,

a two-thousand-year old concept wrich has recently
been dubbed with the misnomer "Psychosomatic Medi~
cine"., T call this appellation a misnomer since it
impllies a dualism which does not exist, and there-fore
belies the very 1dea which it seeks to describe.To me,
the Fippocratic concept represents the study of the
individual not as a combination of psychric

and somatic elements, but as one dynamic unit inwhich
prsyche and soma are fused., If I were to coln

a name for this neo-Yippoceratism, I should call 1it%"Un

itary Medicine'",.

In Investigating the role of the shock
therapies in psychiatry, I have been amagzed at tre

enormous number of ramifications of' the problems
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raised by thelr use. Over and above tre fact that
trey have revitalized the whole field of psychlatry
witr a renewed interest and have dispelled the de-
featism of former days, they have provided an impetus
to many filelds of research», including bilochemistry,
pharmacology, physlology, pat-ology, psychology, and
clinical medicine. All of which 1s an example of the
fact that the full significance of any new advance in
medicine cannot be foreseen at the time of 1its dis-

covery.

Medicel progress 1s a cumulative phenomenon,
and no one generation can hore to resch the solution
of all of medicine's problems. What each medical
generation can accomprlisk however, 1t seems to me,
is to increase and to enric» the heritage which 1t
has recelived from the past. Tnanswered problems thus
become not a matter for regret, but a stimulus for

continuous and diligent investigation.

As Foster Kennedy (136) has put it, "We are
now only picking at the locks of doors behind which
lie the answers to these mysteries. Many keys will
be needed for tre opening, but it surely will not be

beyond man's wit to make them."



Summary

1. The shock theraples, inaugurated a de-
cade ago as innovations in psychiatric treatment, have
now become ma jor weapons in the armamentarium of the
psychiatrist and have been used widely enough and long
enough to permit a rational appraisal of thelr merits

and shortcomings.

2. Because of lack of uniformity 1in the
reporting of results and because of the many and com-
plex varizbles to be taken into account within the
schizophrenic disease~process, the value of the shock
theraples in this disease 1s difficult to assess with
certainty or finality. At the present time it can be
saild that the therapies have proved useful in facilitat-
ing and accelerating the recoveries of schizophrenics
and that the benefits to be derived from them vary from
one patient to another and are in direct proportion to
the prognosis of each case if left untreated and to the

duration of the psychosis.

3. Of the two forms of therapy, the hypo-

glycemic method has proved itself to possess more general

- 142 -
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usefulness in schizophrenlia than has the convulsive

type of treatment. The latter has shown i1tself to be

of greatest value 1in catatonlc schizophrenia and in
schizophrenlic cases whrere there 1s an affective com-
ponent in the clinical picture. There 1is evidence to
indicate that convulsive trerapy, when used intensively,
1s possible of effecting responses as favorable as those
which have been accomplished with the use of insulin.
Enough statistical data has been accimulated to iIndicate
8 high probability that thwe latter method has produced
almost twlce as many sustalned recoveries as occur in

non-shock-treated cases.

4. TIn the affective psychoses, the shock
trerapies hrave brought about uniformly gratifying rates
of recovery and improvement, irresyective of the duration
of 1llness. Depressives respond better than manics, and
Iinvolutional melancholiacs better than involutional para-
noids. Convulsive shock therapy has found 1its greatest
sphere of usefulness in these psychoses, the method of
choice today being electroshock, bec:use of its marked

advantages over metrazol.

5. The shock therapies have proved of 1little
value in the psychoneuroses, excert in war neuroses,

rsychoneurotic derressions, obsessive-compulsive and
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hysterlcal states, and 1n borderline states between

the neuroses and the psychoses.

6. Best results from the shock theraples
are obtalned when they are supplemented with other

forms of treatment, particularly psycrotherapy.

7. Bodilly damage produced by the use of
the shock theraples 1s now negligible, since the intro-
duction of methods, notably curarization, by which con=-
vulsions are softened, The treatments can be given in
the presence of a host of organlic diseases and are
con-traindicated only in tre exlstence of pulmonary or
systemic infections or of cardilac decompensation.

8. Te modus operandi of the shock theraples

is not definitely known at the present time. There is

evidence to show that the theraples possess a common
factor of interfering with cerebral metabolism either
through anoxia or hypoglycemia, Many theor ies have

been advanced to explain the mode of action on the

basis of subconscious psychic alterations. It 1s guite

likely that future research concerning the
mechanisms of the shock theraples may bring forth
findings whichwill lead to a greater understanding

of the dilseases treated by them.
3 4t % 3* %
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Before terminating this analysis of the
shock therapies 1n psychiatry, I should like to con-~
clude with a statement by Katzenelbogen (38). It is
a thought which in my orinion contains a truth
pro~found enough to be used as a gulding motto in the

practice of any field of medicine:

"The success of shock therapy, as that of
any other therapeutic procedure, depends much more
upon enlightened individualigation than upon hard and

fast rules supposedly applicable to all cases.”
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