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For a period of six vears we have been
studying anxiety under various experimen-
tal situations and also relationships between
the quantitative degree of anxiety and the
production and amelioration of other ¢lini-
cal psychiatrie symptoms. These studies
are a part of a broader investigation of the
relationship between psychophysiological
mechanisms and psychodynamics. In this
particular phase of our work we were at-
tempting to learn whether the pattern of
symptom formation was similar under dif-
ferent types and degrees of stress.

METHODOLOGY

Several lines of research were used, ma-
terial being gathered through the following
techniques:

1. Intensive reconstructive -psychoanalyses
{12 patients) '

2. Psychosnalytically oriented psychother-
apy in combination with ataraxic drugs
(175 patients)

3. Use of hallucinogenic drugs (mescaline
and lysergic acid) (25 patients)

4. Use of intravenous chlorpromazine and
promazine
A. For the treatment of severely ill

schizophrenic patients (35 patients)

B. To block the effects of Mescaline or

Lysergic Acid (25 patients)

5. Psychosurgical procedures performed on
the conscious schizophrenie patient under
locsl anesthesia
A. During craniotomy proper (43 pa-

tients)

B. During and immediately following

prefrontal lobotomy (34 patients)
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Most of the patients included under
Group 5 were also exposed to techniques 3
and 4. A number of patients included under
technique 2, initially, were treated with in-
travenous tranquillizing drugs (Group 4).

The diagnostic spectrum of psychiatric
patients used in this study was very broad.
All the patients treated by intensive recon-
structive psychoanalyses could best be
characterized as having psychoneuroses in
combination with social and sexual mal-
adaptation. Those treated with the com-
bined brief psychoanslytically oriented
psychotherapy-ataraxic drug technique in-
cluded schizotypes in various degrees of
compensation, patients with involutional
depressions and patients with psychoneu-
roses. Only severely ill schizophrenic pa-
tients were exposed to techniques 3, 4 and 5.

DEFINITION OF ANXIETY AND TECHNIQUES
OF EVALUATING DEGREE OF ANXIETY

In all phases of our studies, anxicty was
defined for our purposes in the broadest
possible aspect, namely, that it was a pey-
chophysiological phenomenon which we
considered synonymous with fear, in spite
of whether the fear was generated by un-
conscious conflict or actual environmental
threats whether these threats were bio-
social, biochemieal or exposure to intracra-
nial operations under local anesthesia.

The definition was purposely very broad
in its scope because as yet there are no
clear-cut clinical biochemical or psycho-
physiological perameters available for the
study of anxiety. Also in the acute experi-
ment it is not feasible to attempt to differ-
entiate between the fear of the experimental
situation and the emergence of unconscious
terrors, especially on a quantitative basis
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We found it helpful, indeed necessary, to
divide and to analyze anxiety in terms of
four components:

1. Motor component.

2. Affectual component

3. Verbal component

4. Autonomic component
An attempt was made to quantitate the de-
gree of intensity of each component as fol-
lows:

Motor Component

Palpation, passive and active movement
used as & means of evaluation

Key: ‘

{a) Calm—no restlessness, no tremor, no
increase in muscle tonus

(b} Blight—slight increase in muacle
tonus, slight restlessness, slight {remor

(¢} Moderate—moderate increase in
muscle tonus. Marked restlessness. Passive
movement difficult

(d) Bevere—thrashing about wildly, in-
cessant movement

Affectual Component

Facial expressions; tone, quality and vol-
ume of voice used as meane of evaluation

Key:

{a)} Calm

{b} Slight

(e} Moderate—(patient obviously dis-
turbed)

(d} Severe (patient in panie)

Aulonomic Component

We eould not accurately quantitate the
degree of autonomic change. We messure
vital signs and in some did psychogalvano-
metric recordings. Electroencephalographie
studies were made in some of the psycho-
surgical cases and on some of the patients
receiving hallucinogenic agents.

Verbal Component

Evaluated according to pressure of speech
(a) Normal conversational pattern
(b) Slight pressure of speech
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(¢} Moderately severe pressure of speech
(d) Extreme logorrhesa
All of these components were then weighed
together to give the final evaluation of the
degree of anxiety present.

RELATIONSHIP BETWEEN MOUNTING ANXIETY
AND BEYMPTOM FORMATION

The results of the various research tech-
nigues mentioned above all appeared to in-
dicate that there was a direct relationship
between the quantitative degree of anxiety
and the formation of other clinical psy-
chiatrie symptoms and signs (2, 3). The
symptoms and signs such as phobias, ob-
sessive-compulsive states, hypochondriasis,
psychosomatic complaints, paranoid delu-
sions, hallucinations, etc., appeared to be
secondary defense mechanisms against the
pressure of the mounting anxiety.

Twenty-one of the 25 patients, who re-
ceived either mescaline intravenously or
lysergic aeid orally, demonstrated definite
evidences of mounting anxiety before there
were any other symptomatie expressions
{Table 1). In seventeen of the 21 patients,
motor restlessness and increased musele
tonus was the heralding indication of
mounting anxiety. The various psychiatric
symptoms began to manifest themselves
usually only after there were definite al-
terations in the affectual component. Auto-
nomic changes, where our measurements in-
dicated a significant alteration, ususlly
oceurred simultaneously with a definite in-

TABLE 1
Mounting Anziely and Symptom Formalion
Patients Manifesting
Increased Anxiety
Number Prior to Other
Pattern of Investigation o Symptoms
Patients
Number |Percentage
Mescaline or Lysergic 25 21 84
acid
Craniotomy under lo- 43 40 93
cal anesthesia
Combined  psycheo- | 112 91 | 81
therapy-drugs
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crease in the affectual component. There
were 3 patients in catatonic stuperous states
who demonstrated autonomic changes be-
fore motor changes occurred.

A similar general pattern existed in the
studies made on patients cxposed to the
stress of u large craniotomy performed un-
der local anesthesia. Forty of the 43
patients studied during eraniotomy mani-
fested u definite increase’in various compo-
nents of anxiety before there were mani-
festations of other psychiatric symptoms.
In this series of observations, as in the stud-
ies of the hallucinogenic agents, the motor
component of anxiety was altered first in
the vast majority of cases. Thirty-five of
the 40 patients (88 per centt who showed a
definite increase in anxicty, prior to the
appearance of secondary symptoms, dem-
onstrated restlessness or increased resist-
ance to passive movement before affectual
or autonomic changes were elicited. In 31
of these patients the secondary symptoms
appeared onlv after the affectual eompo-
nent was definitely inereased.

In 112 of the patients, who were eventu-
ally treated by the combined psychother-
apy-ataraxic drug technique, we were able
to obtain very detailed histories, which,
when analyzed from the standpoint of the
relationship of anxiety and symptom-for-
mation, convincingly indicated, in 91 cases
(81 per cent), a definite mounting anxiety
level prior to the onset of other clinical
manifestations.

Another striking observation was that in
patients exposed to, what may be called
“maximum stress”, (<.e. mescaline or lyser-
gic acid, eraniotomy under local anesthesia
and patients seen in acute panic reaction
from overwhelming social pressures)
showed, in almost all instances, a diffuse
pan-anxiety state by the time the affectual
component became very obvious. All pa-
tients, at this point were reacting not only
to the stress of the immediate situation, but
to the emergence of unconscious conflicts
which were released under the pressure of
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the inounting anxiety. The combination of
the immediate and more remote traumas
caused the erescendo into the pan-anxiety
state. It was in this psychophysiological
setting that other clinical symptoms made
their debuts.

From these studies, the psychophysiologi-
cal relationship between the pressure of
anxiety and appearance of other psychiatric
symptoms and signs, which we consider as
being sccondary defense mechanisms,
seemed to be as follows: Initially & state
of mounting anxiety was produced by an
environmental stress (i.e. an internal or ex-
ternal biophysical stress or an external bio-
social problem) with whieh the patient
could not cope. This in turn stimulated, or
perhaps permitted the emergence, of un-
conscious conflicts, originating from past
traumas, this combination of stresses pre-
cipitating a diffuse pan-anxiety state. It
was then that psychiatrie symptoms, such
as phobias, hypochondriasis, obsessive
thinking, ete., appeared individually or in
a suceession, the exact symptoms aud pat-
tern of appearance being unique to each pa-
ticnt. As the anxiety mounted, more and
more of these secondary defense mecha-
nisms were brought into play, in an attempt
to diminish, or perhaps serving as a buffer
against the mounting anxiety. This pattern
brought to our minds the mental image of
an engineer attempting to stop the forward
rush of a runaway locomotive by applying
ever increasing pressure on the brakes.
Eventually if these “mental breaking mech-
anisms” did not quantitatively decrease the
level of anxiety, the patient’s ego defenses
were overwhelmed. In patients with a
schizold matrix, this overwhelming of the
ego defenses, lead to impairment of reality
contact with the psatient being dominated
by feelings of dissociation or dissolution or
other bizarre aberrations. In a number of
patients who had been studied previously
with the hallucinogenic agents or who

‘otherwise had been observed during one or

more panic states, we were able to abort the
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mounting anxiety by the use of intravenous
chlorpromazine or promazine, thereby pre-
venting the emergence of the symptom pat-
tern that otherwise would have appeared.

Another phase of our studies concerned
itself with the problem of whether individ-
ual .patients have essentially the same se-
quence of symptom appearance in response
to repeated bouts of marked anxiety devel-
oping secondary to severe stress (Table 2).
In a study of 88 patients who were followed
for more than one year, and who, during
this period, had two or more periods where
they manifested acute severe paychiatric
flare-ups, 74 (84 per cent) had essentially
the same sequence of symptom-formation
during the repeated periods of stress.
Thirty-eight of the 43 schizophrenic pa-
tients, who were studied while craniotomies
were being performed under local anesthe-
sia, had two or more episodes during which
time there was a marked increase in the
level of anxiety in response to the stress of
the operations. Thirty-three (87 per cent)
of these 38 patients showed essentially the
same sequence of symptom appearance with
each bout of anxiety. The number of symp-
toms manifested roughly seemed to depend
upon the quantitative degree of anxiety on
each occagion.

RELATIONSHIP BETWEEN DECOMPRESSION
OF ANXIETY AND SYMPTOM
AMELIOBATION

We observed that the degree of anxiety
must be first decreased before a symptom
or succession of symptoms disappears. It
was noted, among patients successfully
treated by means of the combined tran-
quillizer-psychoanalytically oriented psy-
chotherapy technique, that although symp-
toms might remain for a period of days,
after the level of anxiety was first de-
creased, there was less emoticnal impact
associated with these symptoms. A given
symptom or group of symptoms did not
seem to completely disappear until the de-
gree of anxiety decreased below a certain
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TABLE 2

Simalarity of Symptom Appearance in Respanse o
Repeated Bouis of Anziety

Patients
Demotistrating
. Nurber Similar Response
Pattern of Investigation of to Repeated Stress
Patients
Number [Percentage
Craniotomy under Lo- 38 33 87
cal Anesthesia
Combined  Paycho- 8 | 74 34
therapy-Drugs !
: - i

threshold which was unique for the indi-
vidual patient. This transition period, in
which & symptom was relatively denuded of
its original emotional impact prior to the
complete clearing of the symptom, was usu-
ally very striking, It is not usually so
dramatically seen in patients treated with
psychotherapy alone, because the process
of improvement is much more gradual in
this instance.

Our observations during the past few
years have pointed up to us that the last
symptom to appear, during the period when
tension is mounting, is usually to first
symptom to disappear when the level of
anxiety is reduced (4, 5). Of the 175 pa-
tients treated with the combined psycho-
therapy-drug therapy technique, we found
that the general pattern of disappearance
of symptoms was the reverse of the sequence
of symptom appearance in 144 patients (82
per cent). Similarly, in the study of 88
patients, followed for more than 1 year and
who, during this time had 2 or more epi-
sodes in which they manifested severe psy-
chiatric flare-ups, 66 (75 per cent) had es-
sentially the same pattern of symptom
amelioration following the repeated periods
of anxiety decompression.

Of the 25 patients given intravenous
chlorpromazine or promazine to block the
effects of mescaline or lysergic acid 17 (68
per cent) showed a general reversal of the
pattern of symptom appearance during the
phase of anxiety amelioration,
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TABLE 3
Decrease in Components of Anxiety in Relation to
Fractional Pre-Fronial Lobotomy

Cm%t of S}umber
Quadrant No. 1 Motor 16
Affectual 2
Verbal 0
Quadrant No. 2 Motor 11
Aflectual 131
Verbal 1
Quadrant No. 3 Motor 1]
Affectual 11
Verbal 8
Quadrant No. 4 Motor 2
Affectual 1
Verbal 11

We also found that the various eompo-
nents of anxiety were not ameliorated simul-
taneously. While this often wag noted fol-
lowing the intravenous administration of
chlorpromazine or promazine to patients
under severe stress secondary to mescaline
or lysergic acid, it was demonstrated most
dramatically during or immediately fol-
lowing the 34 pre-fronta) lobotomies per-
formed under local anesthesia (2, 6), For
descriptive reasons, we had divided each
frontal lobe into two halves, medial and
lateral, making four quadrants in all that
had to be cut. Twenty-nine of the 34 pa-
tients demonstrated a definite decrease in
anxiety during or just minutes following
the lobotomy. All 29 showed & definite
lessening of the motor component, while jn
25 the affectual component, was ameliorated
and in 20 the verba] component was
changed. Table 3 shows that & greater
amount of frontal lobe white matter had to
be sectioned to cause a change in affect than
was required to produce a change in muscle
tension or motor activity. Similarly it ap-
peared that an even larger levkotomy was
necessary to produce s change in verbal
content. We also found that the various
clinical psychiatric gymptoms (i.e. phobias,
hypochondriacal reactions, obsessive think-
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ing, etc.) did not begin to fade until the
affectua! component of anxiety was first
siguificantly ameliorated.

Bix patients had leukotomies performed
while they were actively hallucinating. In
five the hallucinations either improved or
disappeared. It was clearly discernible that
the improvements oceurred only after there
was first & marked decrease in anxiety, For
example, three patients were hallucinating
in all spheres and demonstrated very primi-
tive structuring of their aberrations. When
the motor and affectual components of anx-
iety had been greatly reduced, the tactile
and olfactory aspeets disappeared and the
manifest content of the auditory and visua!
hallucinations was better organized. In two
others, the hallucinations disappeared en-
tirely even before the last quadrant had
been eut.

Dreams behave in & similar manner, The
combined psychotherapy-drug therapy tech-
nique offers an excellent opportunity to ob-
serve just what happens psychodynamieally
to dreams when anxiety is rapidly decom-
Pressed. The emotions] impact of dreams
was affected first. This was most clearly
seen with nightmares and rage dreams, In
the early phase of phenothiazine therapy,
the patients continued to have the same
dresms that were accompanied by marked
terror or rage prior to the onset of treat-
ment, but now the emoctional impact was
blunted. The manifest content wag the same,
but the dreams were denuded of rage or
terror, After a few more days the manifest
content of the dreams changed too. It ap-
peared that it was not until the level of
anxiety was decreased below g certain
threshold, which was unique for a given
patient, that the manifest content of the
dream was changed. The same phenomenon
can be seen during the course of 8 suc-
cessful psychoanalytic therapy in the ab-
gence of drug therapy, in that patients who
have shown significant improvement may
often relate dreams with similar content to
some that had nightmare quality early in
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treatment but which in the advanced stage
of treatment had loat their terror.

MBCUSBIONS AND CONCLUBIONS

In these studies patients were exposed
to marked stress of one or more types;
namely, biosocial, biochemical, neurophysio-
logieal and the siress of an intracranial
operation performed under looal anesthesia.
In spite of the technique used to produce
the trauma, the response to the threatening
situation followed patterns that were simi-
lar in many ways. We believe that our re-
sults indicate an intimate and direct rela-
tionship between the quantitative degree
of anxiety and the emergence of other elini-
cal psychiatric symptoms and signs. The
greater the stress, the greater the degree of
anxiety; the greater the degree of anxiety
the more symptoms and signs that are called
into play.

We believe that our studies also show
that the quantitative degree of anxiety
must first be decompressed before there ean
be any amelioration of the various elinical
symptoms. The different phases, through
which the patients passed before there was
psychic integration on a high level appeared
to be the same whatever the therapeutic
technique. Only the rate or reintegration
and Improvement appeared to vary with
the different therapies. It was also striking
to us that as the degree of anxiety repeatedly
mounted, in response to repeated dangers,
whether real or apparent, the pattern of
symptom appearance tended to be more
or less stereotyped for a given patient. Simi-
larly, the repeated patterns of elinical im-
provement, in the individual patient, seemed
to follow a trend.

The question then arises as to just how
the various quantitative degrees and com-
ponents of anxiety are related to other
clinical psychiatric symptoms and signs.
We believe that an explanation is available,
if we consider the degree and components
of anxjety and the other symptoms as the
expressions of a hierarchical order of higher
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central nervous system functioning. We
jpostulate that the manifestations of anxiety
are expressions of a state of disequilibrium
within the more primitive phylogenetically
older physiological mechanisms of the
brain. The various components of anxiety
that present themselves elinically as the
stress is increased might be considered as
manifestations of disequilibrium as phylo-
genetically newer and higher subcortical
‘mechaniams are ealled into play in an at-
tempt to govern the failing more primitive
neura] defense mechsanisms. It seems that
it is not until these subcortical processes of
neural integration are overwhelmed that
the higher cortical regulatory mechanisms
are challenged. Following the same frame
of reference, the different psychiatric symp-
toms such as phobias, obsessive-compulsive
etates, and the like, might then be con-
sidered as reflections of disfunction at the
highest level of neural activity.

The hierarchical concept of neural or-
ganization is certainly not new, Hughlings
Jackson first proposed it is 1808 (1) in his
attempt to explain the mechanisms of epi-
leptic seizures. A large body of neurological
and neurophysiological research, during the
past half century, has given substance to
the coneept of a hierarchically ordered sys-
tem of neural integration and to the dy-
namic interrelationship between all of the
levels within the system.

The various psychotherapeutic tech-
niques have contributed greatly to our
understanding of normal and abnormal ex-
pressions of the highest level of neural ac-
tivity. If one can conceive of dreams as
being a manifestation of subcortical ac-
tivity temporarily released from cortical
control, then current psychiatry has also
contributed to our knowledge of this neural
phenomenon. However, a very broad hiatus
still exists in our understanding of the psy-
chiatric manifestations of the phylogeneti-
cally older neural mechanisms. We believe
that further multi-disciplinary research di-
rected toward such an understanding would
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