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_ thing as INTRODUCTION CLINICALOBSERVATIONS

_issuesage The weird imagery of visual hallucina- A study of graphic communication in-
.on of the,

tions has intrigued and puzzled clinicians volved frequent painting with chronic
the sys- for centuries. Although thought or behav- schizophrenic patients (25). A peculiar ces-

_d the re- ioral disorders challenge any attempt to sation in their communication was some-

nehbilities, record these subjective experiences, finding times noted: they would stop painting and
)sis (and
._d mental the precise imagery of visual hallucinations stare with the expression of abstract, per-

now--may may point to their etiology, plexed intensity that seems to be associ-
As early as 1887 it was suggested that the ated with hallucinatory phenomena, and

mtinuously physical eye itself furnishes the material then they made siml)le figures which weredifferent from the previous pictorial forms.
caring. In- on which visual hallucinations are based This observation led to questioning pa-
e day may (27). This was consistent with the then cur- tients more closely about their visual ex-
immoral to rent theory that dreams originate in endoge- periences. It was necessary to persist be-
established noussomatic stimuli. Subsequently, psycho- yond initial verbal descriptions of their

a marriage, analysis focused the interest of clinicians on hallucinations, and insist that the patient
nay take. the psychologic origin of dreams and hallu- describe and draw what he had seen. Initial

_ess, health cinations. The purpose of this paper is to descriptions of "vicious snakes" might then
is of course reconsider the hypothesis that a nidus for be drawn and redescribed as wavy lines.
)n and pre- some visual hallucinations indeed may be "Two armies struggling over my soul" arose
m solution, provided by optical structures, and to ex- from the subjective experience of seeing
believe that amine this hypothesis in the light of cur- moving sets of dots. "Spiders" might be re-

possible. At rent neurophysiology and psychodynamics, duced, when the patient stated and drew
_he develop- what he actually saw, to a few radiating

:Clinical Investigation Center and Neuropsy- lines. In drawings of their hallucinations2termine the ,'hiatric Service, U. S. Naval Hospital, Oakland,
health of a C_lit'ornia; Department of Psychiatry, University patients could often distinguish those forms

ie to predict of California School of Medicine, San Francisco. which duplicated what they saw with their
This study was supported in part by Contract eyes from those forms which were what theyen achieved. Nonr-222(51)(NP_105 156) between the Officeof

ill have pre- Naval Research, Department of the Navy, Wash- "made out of it." When the same hallucina-
ington, D. C., and the University of C'difornia tion was recurrent, the image experienced

,her difficult School of Medicine, San Francisco. A preliminary might be simplified as the clinical state ira-he churches report of this study was presented at a meeting
of the San Francisco Psychoanalytic Institute and proved. Of course, some patients gave dc-

,.s. Society, January, 1963. The opinions contained scriptions of hallucinations that were notherein are those of the author and are not to be
construed as official or as necessarily reflecting the reducible to simpler forms. These generally

_eand Divorce, views of the Medical Department of the Navy or were fully formed, animate objects, usually
.9. of the Naval Serviceat large. The author wishes a particular person such as a parent or sib-

marriage. In to acknowledge the assistance of Dr. Enoch Calla-
Interaction in way, III, Consultant in Psychiatry; and LCDR ling. Descriptions that sounded as though
sic Books, New R.J. Arthur, MC, USN, Asst. Chief, Neuropsy- the hallucination had exfoliated from a sim-

chiatric Service, in reviewing this paper; and of ple form were so common, however, that a
Mrs. M. F. Jack, Publications Editor, Clinical
Investigation Center, in editing and preparing it hypothesis of some optic phenomenon pro-
forpublication, riding the nidus for such elaborations was
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formed. Tim following clinical examples il- when discovered roaming the streets in a ophthah_
lustrate this kind of description, confused and disoriented state. He had this reed

"hallucinations" of dots in the corner of his

Visual hallucinations in schizophrenic pa- visual field, of which he made the drawing Visual h
tients shown in Figure 2A. These visions occurred nier.

Case 1: A young man was diagnosed as almost constantly during certain hours of Case 5

having a schizoid personality underlying an the day, especially if he were not occupied in year his
acute schizophrenic reaction of the simple some distracting activity. During an inter- mentcd 1

type. The first symptom of illness was the view he pointed to them with his finger and, and foll_
vision of a dragon one year previously. He when he would attempt to focus them, they (with dr,

had been brooding over the traumatic death drifted to the periphery of his visual fields, tcrs had
of his older brother while staring at the At times he was convinced they were "cos- w-ts asyn
flames in a fireplace. The jagged peaks of mic balls of fire sent to punish me." Treat- she had
the flames assumed the shape of a dragon ment was started with chlordiazepoxide vividly.

that menaced him accusingly. This image (Librium), 20 rag. four times daily. He re- a shrub s
spontaneously reappeared before his eyes ported a marked worsening of the visual dis- spots ap!r

several times during the next few days in turbances and made drawings of what he came ob_
spite of efforts to blink it away. During the saw (Figure 2B). On confrontation exam- smoke a[
acute state of the present illness, he again ination of his fields, he had a subjective left dous spfi

felt accused by "heads" which, on repeated central scotoma which was confirmed by the worlc
questioning for details, seemed to arise from campimetry during an ophthahnologic con- cleared sl
prominent after-images or double visions of sultation. When the opposite eye was closed tillations
real objects. Figure 1A represents the pa- he was able to see a figure in the left eye visual fie
tient's drawing of the dragon event and and another in the right eye (Figure 2C). jects, bila
Figure 1B, the transition of a faucet into a With an exclamation of surprise, he identi- utes and
head. fled the latter as "the snakes" he had been thereafter

Case 2: A patient having a schizophrenic hallucinating. He then reported a schizo= very frigt
reaction jerked his gaze to one side periodi- phrenic episode, one and a half years pre- bone scim
cally during an office interview. When asked viously, which he had kept secret hoping to terpreted
why, he replied, "You've got bugs over remain in the Service. He stated he had not origin. He
there." After further clarification of what had visual hallucinations until he received ance from

he experienced, he was asked to draw ex- medication which, by his description of the these wer,

actly what he saw. On another occasion he capsule colors and recognition of the cur- natural e_
stated that he saw the faces of the Holy rent medication, had been chlordiazepoxide, pevienced
Trinity. The drawings made on both ocea- For this reason chlordiazepoxide was dis- (Figure
sions were identical (Figure IC). continued. The visual phenomena dimin- projected

Case 3: A chronic schizophrenic patient ished markedly although the dots persisted; eye. If sh¢

saw his "eyeball burning." Figure 1D rep- the scotoma disappeared subiectively and an attack,
resents his drawing; the heavy lines are by campimetry. A single dose of chlordiaze- fleas." Th_

what he "really saw." As his clinical state poxide caused these particular symptoms to mentary t
improved he saw "just flames" or "just recur. This medication, therefore, was per= diplopia.
wavy lines" and regarded them as "not manently discontinued. When the patient flakes, she
really being there." was treated with thioridazine (Mellaril) no ... suspenc

Visual hallucinations in a schizophrenic pa= similar effects were noted, and 3C).

tient, apparently exacerbated by a In a patient reported previously, a sud- Visual hall

drug-induced visual scotoma den change in graphic imagery was noticed 25 us_Case ,_: An 18-year-old, single, enlisted coincidentally with the administration of Case 6:

man in the Armed Forces was hospitalized chlordiazepoxide (25). Murray reported artists, sou
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a ophthahnologic changes as a side effect of cause both claimed to experience visual

,d this medication (38). hallucinations for several weeks following

is Visual hallucinations associated with Me- a single ingestion of LSD-25. The husband
described being frightened of a dragon or

_g niere's disease demon that appeared in a toilet-bowl as it
__d Case 5: A 69-year-old woman with a 20- was flushed. He had lingering after-imagesof

year history of Meniere's disease, docu- of complementary color and form andwould
in mented by extensive neurologic evaluation often see dots and sparklers in his periph-
_r- and followup, gave the following history eral vision. The images were reproduced in
_d, (with drawings). Her mother and two sis- his paintings and consisted of stripes, par-
ey. tcrs htid migraine headaches. The patient allel li,_(.s, _!:_slaesaIad ;;,:,'_.,," ii::':' ,'.i_,_,::s.
(is. was asymptomatic until the age of 40, when Clinically, i_e at)t)e:tr(:d to i_ave a :scifizoid

,)s- she had an initial attack which she recalled personality in adequate, nonpsychotic inte-

nt- vividly. While she was outside gardening, grat_ion.His wife seemed to have a markedly fide a shrub seemed to move. Then falling black hysterical character; her paintings were

re- spots appeared from above. Her vision be- highly tinged with masochistic imagery, ilis-
came obscured by what appeared to be The hallucinations she reported seemed to

he smoke and fog. She experienced a tremen- be a histrionic bid for attention rather than
_m- dous spinning sensation characterized by
left the world moving clockwise. As the "fog" a true visual experience. (Increased sensi-tivity to persistent figural Mter-effects, for

by cleared she saw brilliant herringbone scin- weeks following LSD-25 usage, has been re-
.on- tillations in the periphery of the right eye's ported to the writer by experimental sub-

)seal visual field and a bright halo around ob- jects and was also recorded by Asher [6].
eye jects, bilaterally. The attack lasted 20 min- Figure 4 reproduces the husband's drawing

2C). utes and recurred two to five times a year of portions of his visual experience.)
mti- thereafter, with some variations. She was
been

very frightened, especially by the herring- REDUNDANTELEMENTSOF FORM
fiZO- bone scintillations which she originally in-

The repetition of such descriptions, al-
pre- terpreted as fire and icicles of metaphysic though not invariably present when visual
_g to origin. Her fears were relieved by reassur- hallucinations were a symptom, suggested

t no_ ance from her physician who explained that the possibility that some entoptic event,_ived tl{ese were auras of some sort and had a
usually ignored, might provide a nidus

i the natural explanation. Subsequently she ex- around which hallucinations could be elabo-

cur- perienced them as repetitions of the pattern rated. Since a variety of visual phenomena,
,xidc. (Figure 3A) which appeared as though such as perceiving "floaters" or after-im-

dis- projected ahout six inches from the right ages, are commonly experienced, the follow-
eye. If she were looking at printing during ing questionnaire was distributed to 80

isted; an attack, the letters seemed to "jump like staff members to obtain graphic representa-
,_ and fleas." The "halos" appeared to be comple- tions of the forms of 'such experiences in
liaz_- mentary figural aftcr-effects rather than normal subiects.
)ms _o dit)lopia. Occasionally, instead of snow

s per- flakes, she would see fiery splashes ("tiny Questionnaire--Visual Impressions
_atient ... suspended.., all different") (Figures 3B
:il) no and 3C). Name: Age:__ Sex:__ Date:__

1) Draw and describe the visual impres-
a sud- Visual hallucinations persisting alter LSD- sions you sometimes have while fall-
_o_iced 25 usaqe ing asleep or waking up.

ion of Case 6." A young married couple, both 2) Draw and describe the visual impres-

,ported artists, sought psychiatric consultation be- sions you have had while looking at
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FIG. 4. Drawing of hallucination: Case 6.

Fjer9 _?_h_ scriptions of patients reporting visual hallu-
: einations. There was some tendency to in-

__ , Fz_. 3. Drawings of hallucinations. A, B & C: terpret visual forms such as calling flashesCase 5.

i "stars," wavy lines "snakes" or circular fig-
bright spaces such as the sky, clouds, ures "marbles," but this was less pronounced

_-._ walls, etc. than in the descriptions elicited from pa-
3 _ _ 3) Draw and describe the visual impres- tients.14

sions you have had on being struck on A redundancy of form was noted through-
the eyes or head, or on seeing a very out the questionnaires completedby normal

(j bright light, individuals,the drawingsand descriptions
,:,- 4) Close your eyes and press on your eye- of schizophrenics' hallucinations and the
_ balls with your thumbs. Draw and author's experiencewith psychotic art pro-
_ describe the visual impressions you ductions. In reviewing the literature on

"_a. /_ get. hallucinosis, the same forms were repeatedly
5) Have you ever had unusual visual ex- reproduced in drawings of such visual ex-

_ periences when: periences. In descriptions, the words used
a. Delirious or confused were also redundant, e.g., stars, pinwheels,

._ b. Intoxicated wheels, marbles, dots, specks, circles,
c. Very ill or feverish snakes, swirls, wavy lines and filigrees. The

_ -_= d. Alone for a long time repetitive figural elements were present in
- _ e. Unrested for a long time drawings and descriptions of the visual hal-

) _ _ f. Isolated lucinations of schizophrenics (4, 9) and in
'_ Draw and describe your impressions, patient art (1, 2, 53). They were present in

_ _ The completed forms contained descrip- states in which there was a physiologic or
._ tions and drawings which were quite similar biochemie disturbance such as in chemo-

t_ the _raphie productions or verbal de- genic hallucinations (35, 36), lesions or
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stimulation of the brain (43, 49), retinal cination may arise from a perceptual nidus posed lar;
stimulation (28), toxic or starvation deliria of simple form. There are two possible en- Figure 5.
(37, 56) and sleep deprivation (33, 55). toptic sources of such forms: 1) the retinal riences ar_
Similar figural elements were also present in ganglionic network and 2) anatomic bodies ulus on th
eidetic imagery (40), blank screen effects, within the eyeball. The ear

hypnogogic hallucinations (26), the visions Retinal ganglionic network: This is the being a

in sensory deprivation (37, 51), artistic complicated circuitry of interlacing neurons point-to-p
imagery (5, 24, 29) and even mystical or which is fed by stimuli from the rods and tions, has l
"visionary" experiences (52). cones and, in turn, connects with the optic to do mor(

Figure 5 represents the redundant figural nerves. Knoll and his coworkers (28) con- marion th
•elements in their simplest and most common tinued the nineteenth century work of Volta, codificatio
forms; at times they appeared as overlap- Purkinji and Helmholz by studying the sub- patterns a_
ping, combined or multiplied, jective visual phenomena which arise on gle of retir

/ mild electric or mechanical stimulation of ganglia (1
DISCVSSIO:¢ the optic system. The drawings and descrip- basic elem

Clinical material suggests that the sub- tions of their subjects are very similar to the straigbtne.,
jective experience of having a visual hallu- descriptions reported earlier and are corn- circularity

o o C 0 .) arcs and c
o • . ures, equid0 0 • _-)

O " "¢DvJ¢_ _ ") _ ure 6) (44,o 0 " • part, tileo _" '_
St_a.lJ clrculaP _,_res clinical ma

chologists'

CD _ )_F \_ q,._/_ goodness--

--Z most readil

ceivable, th
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large c,rcul_,- _9vres _ad r_dl;,_io_,_ tureandfuJ
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pa, ra.il_i _i _,ra._ usually doe
most peopk

)_ _ of their en,ally ealIed

_r. ds ;_n,_ -_i}l_3re_ s while starin
tion such as

that the fi
#_' _N -* arise, in pa

) >r__ ,_j_ entoptic con

_av_ l,_s _v,,o,-p)_ov_; _peekS , retinal bloo,
-_The reade

trying the fo

2 % " " " (0 CD% tunnel by forn
. • • the fist so th,

lightenters,b_• of light. Alter
I_l[_t"¢ra [ • the prismatic
oIu plJ ¢_'t'ton Dr; _" Ro'l'a.'f'/on.r minute light-_

arise from str|
FrG. 5. Redundant elements in hallucinations and visual imagery, be seen.
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tal nidus posed largely of the figures abstracted in -_ * " " fsible en- Figure 5. Knoll suggested that such expe- ' ' , . /_e retinal riences arise from the effect of electric stim- ' • • --
ic bodies ulus on the retinal ganglionic network.

The early view of the optic pathway, as

fis is the being a kind of telegraphic system with

g neurons point-to-point retinal-cortical rcpresenta-
rods and tions, has been discarded; the retina appears

optic to do more work in terms of codifying infor- _(_) _ //_
the

(28) con- mation than was previously thought. This
-J/

of Volta, codification consists of special receptivity to

g the sub- patterns and takes place in the complex tan-
arise on gle of retinal neurons, feedback circuits and ( _

ulation of ganglia (18, 30): It is postulated that the _
ld descrip- basic elements of such recognition are: 1)
_ilar to the straightness of line, regularity of arc; 2)
, are corn- circularity; 3) parallelisms of straight lines,

arcs and circles; and 4) congruence of fig- %k /
ures, equidistance and equiangularity (Fig-

urc 6) (44, 45). These elements resemble, in F_o. 6. Hypothesized patterns of special retinal
part, the images abstracted earlier from receptivity.
clinical material. They also fulfill the psy-

chologists' criteria of pregnanz and figural rive rods and cones peripheral to the macula
goodness--the qualities found in figures lutea, the area of precise vision. The shad-
most readily perceived (7, 22, 58). It is con- ows of such vessels could give rise to the

ccivablc, th0n, that the i_.a_s so rep0titive wavy, radiating, filigreed e!_ln_nt_; the
in the clinical material may relate to the na- blood cells within them mlght produce dot-
ture and function of retinal circuitry and re- like apparitions. The optic disc, i.e., the cen-

¢cptivity. tral scotoma, could give rise to the large
Anatomic structure of the eye: The eye circular figures and the layers of rods, cones

usually does not see its own contents, yet and neural bundles to the parallel figures.
most people have visualized one or another The fibers of the lens are arranged around
of their entoptic elements. These are usu- six diverging axes; this causes the rays seen
ally called floaters and are commonly seen around distant lights (giving them a star-
while staring at a blank source of illumina- like luster) and can also produce a sense of
tion such as an overcast sky. 2 It seems likely parallel fibers, swirls or spots when such de-
that the fig_lres abstracted earlier could fects are present (21). The muscae voli-
arise, in part, from stimuli originating in tantes, or floaters in the vitreous humor, like

entoptic configurations. The patterns of the the artifacts in the lens, are produced by the
retinal hlood vessels affect the light-sensi- invagination of integument during embryo-

nal development of the eye and can give rise
'The re'_der may wish to experience this by

h-ying the following procedure: Make a visual to oval or irregular shapes in entoptic vi-
tunnel by forming a fist in front of the eye; clench sions. The movement of dots could be the
the fist so that only a tiny prismatic stream of flOW of formed blood elements. The constant
light enters, before staring at a very bright source
of light. Alter the depth of gaze while staring at variations in optic movement caused by
the prismatic streamers which fan ont from the tremor, flicker and drift would also impart
minute light-source. The refractile bodies that a sense of movement to the elements. Optic
arise from structures within the eye will usually
be seen. rotation could cause circling effects and bi-
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'lateral orbital stimuli could result in the portions of the visual cortex (14). Such data hallucinations, or.
reciprocal duplications. Other features of elaborate the idea that vision is a complex . been demonstrated

imagery might be related to such optic phe- transactional process with the eye telling the momentary wisl
nomena as the production of figural after- the brain what it sees and the brain telling ject (47, 50).
effects (20, 34). the eye what it should look for, what it 'In schizophrenic

To restate the hypothesis, it is speculated should see and what it should not see in elaboration of su

that there is a redundancy in visual clinical what it has seen. might culminate in
material; that such redundance can be ab- Stimuli originating within the eyeball _[any schizophreni(
stracted into simple forms, and that the or- would register at the retinal level but could swamped by an ino

igin of such forms may be entoptic--either be kept from being perceived, under normal (18, 39). They are
from the anatomic characteristics of the eye circumstances, by active inhibition or lack willing to screen ou

or arising in the bioelectrical circuits for pat- of facilitation. Such inhibition and facilita- order to focus the
tern receptivity in the retinal ganglionic net- tion probably take place at both the retinal meaningful stimuli

work. and higher levelsof the nervoussystem and perceptsis often reg
What would be the fate of entoptic represent the somatic equivalents of the de- may follow archaic

images? Why are they usually not con- ployment of attention. Under conditions of out correction. Thl
sciously perceived? Images that are station- increased need to see, as in sensory dcpriva- agrees with yon ]3

ary on the retina fade out in six seconds, tions, entoptic imagery could be facilitated paleologic, Arieti,s (
The natural involuntary movements of the or "tuned up." The somatic purpose would and active concretiz_
eye, especially flicker and tremor, regener- be to prevent optically dependent areas of concept of segment_
ate the image and compensate for drift (11, the brain from being lulled by insufficient with ideas concernir

46). Certain entoptic elements, especially afferent stimulation. In schizophrenic per- vision. Luby (33) s
the optic disc and the retinal blood vessels, sons normally extraneous imagery could be body input mechani_
would not generate many impulses because "tuned up" for defensive purposes such as are responsible for s

of their relatively stable retinal position, to aid withdrawal from an environment per- of schizophrenia. H(
Their shadows, however, would shift under ceived as hostile, olfactory hallucinatl
certain circumstances of moving illumina- Some hallucinatory states are probably lowered olfactory t:
tion. In addition to fadeout, then, there associated with lowered inhibition from neu- tulated a loss of in

must be other ways of limiting the penetra- rophysiologic, biochemic or psychodynamic cause of schizophren
tion of such stimuli, etiologies. If inhibitory ability were inter- bition is lowered, la

There is continuous retinal activity, even feted with, images that are usually screened primal purpose--th
with the eye at rest, and there are continu- out could impinge on higher centers. There sense of security witl
ous forces of inhibition and facilitation they could undergo a variety of secondary transmission of infor

which alter receptivity to various stimuli elaborations. The final conscious imagery he continued, goes
and patterns (8, 19). It is known that the would be like a microdream and would fol- screened out as unre

visual field varies with the deployment of low the same psychodynamics as dream is alert. Should a p
attention and that receptivity to visual rues- work--this is substantiated by the study of talking, however, h_
sages depends on the state of visual path- immediate imagery and later dreams fol- himself talking schiz,
way excitability (10, 31, 41, 57). With the lowing subliminal tachistoscopic exposure Shakow summarized
evidence for centrifugal control, that is, for to a variety of stimuli (12, 15-17, 32, 42). In schizophrenia as the
optic nerve impulses moving towards the this regard one may consider the initial reg- major or generalized
retina, comes the realization that inhibition istration as homologous to the day-residue, a trend to establish ]
and facilitation may operate at a peripheral a stinmlus that through image-work is talize both the exte
locus as well as in the brain (19, 44). Cor- changed into the conscious imagery, vironments. Thus "

tical responses to stimulation of the retina In individuals with a relatively well func- awareness of, and p
show: 1) a topographic, organized process tioning perceptual ego the secondary elab- ordinarily disregarde
and 2) a slower, more diffuse process, par- orations, moving along lines of wish-fulfill- the details which no

tially intraretinal, which activates major ment, could result in illusions, hypnogogic ously forget, train the
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4). Such data hallucinations, or eidetic imagery. It has rigorously to disregard" (48). Schizophrenic
is a complex been demonstrated that these are related to persons may selectively adapt-in entoptic

_e eye telling the momentary wishes and needs of the sub- visions as an environmental avoidance de-
brain telling ject (47, 50). fense or they may be physiologically un-

for, what it ' In schizophrenic patients the secondary able to adapt-out entoptic visions as can
,ld not see in elaboration of such elementary stimuli normal persons.

might culminate in a visual hallucination.

i the eyeball Many schizophrenic patients describe being SUMMARY
evel but could swamped by an incoming tide of sensations Redundancies in clinical material con-

, under normal (18, 39). They are frequently unable or un- cerning hallucinations and visions have been
ibition or lack willing to screen out meaningless stimuli in abstracted into a series cf s_mple :'_ments.
n and facilita- order to focus their visual attention on it is hypothesized tha_ t:_:se ,L,.:,......_ may
,oth the retinal meaningful stimuli. Their elaboration of arise in the retinal ganglionic network or

)us system and percepts is often regressive and defensive; it may be from the anatomic structures of the
lents of the de- may follow archaic primary processes with- eye. While usually unseen, under various
r conditions of out correction. This type of formulation conditions of special facilitation or during

msory depriva- agrees with yon Domarus' (13) ideas of disinhibition, they would impinge on higher
:l be facilitated paleologic, Arieti's (3) concepts of awholism centers of the central nervous system. The

purpose would and active coneretization and Shakow's (48) type of secondary elaborations would vary
rodent areas of concept of segmental set. It also correlates with the state of the individual. The images

by insufficient with ideas concerning modalities other than would then provide a nidus that, through

izophrenic per- vision. Luby (33) suggested that disrupted image-work, could be elaborated into illu-
mgery could be body input mechanisms, such as in audition, sions, eidetic imagery or hallucinations.

urposes such as are responsible for some of the disturbances
avironment per- of schizophrenia. Hoffer (23) accounted for REFERENCES

olfactory hallucinations by a hypothesis of 1. ADLER,G. Studies in Analytical Psychology,pp. 57, 59, 62, 120. Routledge & Kegan Paul,
_s are probably lowered olfactory threshold. Sullivan pos- London,1948.
bition from neu- tulated a loss of inhibitory ability as the 2. ANASTASI,A. aNDFOLEY,J. P. An experimental

psychodynamic cause of schizophrenic language. When inhi- study of the drawing behavior of adult psy-chotics in comparison with a normal control
ility were inter- bition is lowered, language regresses to its group. J. Exper. Psychoh, 34. 169-194, 1944.
USu_lly screened primal purpose--the establishment of a 3. ARIETI, S. The loss of reality. Psychoanalysis,
_r centers. There sense of security with others rather than the 48z 3-25, 1901.4. ARm_I,S, The microgeny of thought and per-
_ty of secondary transmission of information. Such a process, ception. A.M.A. Arch. Gen. Psychiat., 6'-
nscious imagery he continued, goes on at all times but is 454-468,1962.
_ and would fol- screened out as unreasonable as long as one 5. ARNItEIM, R. Art and Visual Perceplion: APsychology oJ the Creative Eye. Univ. of
amies as dream is alert. Should a person fall asleep while California Press, Berkeley, 1954.
i by the study of talking, however, he may awaken to find 6. ASHER, H. Experiment with LSD: They split

my personality. Saturday Review, 39-43,
atcr dreams fol- himself talking schizophrenic language (54). June 1,1963.
oscopic exposure Shakow summarized the disorganization in 7. ATTNEAVE, F. Symmetry, information, and
15-17, 32, 42). In schizophrenia as the inability to maintain a memory for patterns. Amer. J. Psychol., 68;
.er the initial reg- major or generalized set in conjunction with 209-222,1955.8. BARTLEr,S. It. Some facts and concepts re-

the day-residue, a trend to establish minor sets--to segmen- garding the neurophysiology of the optic
image-work is talize both the external and internal en- pathway. A.M.A. Arch. Ophth., 60- 775-791,

s imagery, vironments. Thus "there is an increased 1959.
_ttivcly well rune- :_wareness of, and preoccupation with, the 9. BLEULER, E. Dementia Praecox, tr'mslated byJ. Zinkin. Internat. Universities Press, New

secondary elab- ordinarily disregarded details of existence-- York, 1950.
_es of wish-fulfill- the details which normal people spontane- 10. C,_LLAWAY, E. Factors influencing the relation-ship between alpha activity, and visual re-
_ions, hypnogogic ously forget, train themselves, or get trained action time. Unpublished manuscript.



522 MARDI J. HOROWITZ

11. DITCIIBURN, R. W., FENDER, D. H. AND MAYNE, 30. LETTVIN, J. Y., MATURANA, H. R., PITTS, W.H. phenomen
S. Vision with controlled movements of the AND _IcCULLOCH, W. S. What the frog's transl. C
retinal image. J. Physiol., 145: 98-107, 1959. eye tells the frog's brain. Proc. Inst. Radio Thought,

12. DIXON, N. F. Symbolic associations following Engineers, 47: 1940-1945, 1959. New Yorh
subliminal stimulation. Internat. J. Psycho- 31. LINDSLEY, D. B. B_sic perceptual processes 51. SOLO._tON,P.,
anal., 37: 159-170, 1956. and the electroencephalogram. Psychol. Res. _IENDELSO

13. vo_ DOM^RUS, E. The specific laws of logic in Rep., Amer. Psychiat. Ass. No. 6, Washing- D. Sensor_
schizophrenia. In Kasanin, J. S., ed. Lan- ton, D. C., 1956. Cambridgq
guage and Thought in Schizophrenia, pp. 32. LUBORSKV,L. AND S_[EVRIN, H. Dreams and 52. STACE,W. ']
104-114. Univ. of California Press, Berkeley, . day residues: A study of the Poetzl observa- New Ame
1946. tions. Bull. Menninger Clin., 20. 135-148, 53. STERN, M. ]_

14.DOTY,R. W. Functionalsignificanceof the 1956. nique in
topographic aspects of the retino-cortical 33. LuBY, E. D., GOTTLIEB,J. S., COHEN, B.D., and Desp.
projection. In Report of Symposium, on The ROSENBAUI_I, O. AND DOMINO, E. F. Model psy- niques in
Vision System: Neurophysiology and PRy- choses and schizophrenia. Amer. J. Psychiat., Press, Ne_chophysics, pp. 228-245. Freiburg, Germany, 119: 61-67, 1962.
March, 1960. 34. M,cKAY, D. M. Interactive processes in visual

15. FISttER, C. Subliminal and supraliminal influ- perception. In Rosenblith, W. A., ed. Sensory
ences on dreams. Amer. J. Psychiat., 116: Communication, pp. 339-356. Wiley and MIT
1009-1017, 1960. Press, New York and Cambridge, 1961.

16. Fzst[_ll, C. Dreams and perception. J. Amer. 35. MACLAY, W. S. AND GUTTI_IAN, E. Mescaline
Psychoanal. Ass., 2--389-445, 1954. hallucinations in artists. A.M.A. Arch. Neu-

17. FRIEDMAN,S. M. aND FISHZR, C. Further ob- rol. Psychiat., 4S: 130-137, 1941.
servations on primary modes of perception. 36. MALITZ, S., WILKENS, B. ANDESECOVER,H. A
J. Amer. Psychoanal. Ass., 8: 100-129, 1960. comparison of drug induced hallucinations

18. GOLI)STEIN, K. A methodological approach to with those seen in spontaneously occurring
the study of schizophrenic thought disorder, psychoses. In West, L. J., ed. Hallucinations,
In Kasanin, J. W., ed. Language and pp.50-63. Grune & Stratton, NewYork, 1962.
Thought in Schizophrenia. pp. 17-40. Univ. 37. MILLER, S. C. Ego autonomy in sensory depri-
of California Press, Berkeley, 1946. vation, isolation and stress. Internat. J. Psy-

19. GRa_zT, R. Receptors and Sensory Perception. choanal., 43: 1-20, 1962.
Yale Univ. Press, New Haven, 1955. 38. MURRAY, N. Covert effects of chlordiazepoxide

20. HANAWALT, N. G. Recurrent images: New in- therapy. J. Neuropsychiat., 3- 168-170, 1962.
stances and a summary of older ones. Amer. 39. McGmE, S. ANDCH*PMA_, J. Disorders of at-
J. Psychol., 67: 170-174, 1954. tention and perception in early schizo-

21. yon HELMHOLTZ,H. Popular Scientific Lectures. phrenia. Brit. J. Med. Psychol., 34_: 103-116,
Dover Publications, New York, 1962. 1961.

22. HOCIIBERC,J. ANDMcALIsTER, E. A quantita- 40. NICKOLS, J. Eidetic imagery synthesis. Amer.
rive approach to figural "goodness." J. Ex- J. Psychotherapy, 16: 76-82, 1962.
per. Psychol., 46-- 361-364, 1953. 41. OSWALD,I. Sleeping and IVakiTtg: Physiology

23. HOFFER, A. AND OSMOND, H. Olfactory changes and Psychology. Elsevier, New York, 1962:
in schizophrenia. Amer. J. Psychiat., 119-" 42. PAUL, 1. H. ANDFISHER, C. Subliminal visual
72-75, 1962.

24. HOLSTIJN, A. J. The psychological develop- stimulation: A study of its influence on sub-
ment of Vincent Van Gogh (translated by sequent images and dreams. J. Nerv. Ment.
I-I. P. Winzen). Amer. Imago, 8: 239-273, Dis., 129: 315-340, 1959.

43. PENFIELD, W. AND RASMUSSEN, T. The Cerebral1951.
25. HOROWITZ,M. J. Graphic communication: A Cortex o/Man. Macmillan, New York, 1950.

study of interaction painting with schizo- 44. PITTS, W. AND McCULLOCIt, W. S. How we
phrenics. Amer. J. Psychotherapy, 17. 230- know universals: The perception of auditory
239, 1963. and visual forms. Bull. Math. Biophysics, 9:

26. ISA.KOWER,0. A. A contribution to the patho- 127-147, 1947.
psychology of phenomena associated with 45. PLATT,J. F. How we see straight line_. Scient.
falling asleep. Internat. J. Psychoanal., 19: Amer., 202- 121-129, 1960.
331-345, 1938. 46. PRITCHARD, R. M. Stabilized images on the

27. KLt_VEa, H. Mechanisms of hallucination. In retina. Scient. Amer., 204: 72-78, 1961.
Studies in Personality, pp. 175-207. Mc- 47. RAPAPORT, D. Emotions and Memory. Internat.
Graw Hill, New York, 1942. Universities Press, New York, 1950.

28. KNOLT.,M., KUaLES, J., EICH,_EIa, J. A_'DHCF- 48. SHaxOW, D. Segmental set. A.M.A. Arch. Gen.
FEa, 0. Note on the spectroscopy of subjec- Psychiat., 7: 1-18, 1962.
tive light patterns. J. Analyt. Psychol., 7- 49. SHEER, D. W. Electrical Stimulation o] the
55-70, 1962. Brain. Univ. of Texas Press, Austin, 1961.

29. LANOUI,E. Fi]ty Years o] Modern Art. Praeger, 50. SILBERER, i. Report on a method of elieiting
New York, 1959. and observing certain symbolic hallucination



VISUAL HALLUCINATIONS 523

R., PITTS, W. It. _ phenomena (1909). In Rapaport, D., ed. and 54. SuLuVa_, H. S. The language of schizophrenia.

What the frog's i transl. Organization and Pathology o] In Kasanin, J. S., ed. Language and Thought
)roe. Inst. Radio ! Thought, pp. 195-207. Columbia Univ. Press, in Sc]lizophrenia, pp. 8-13. Univ. of California
59. i: New York, 1951. Press, Berkeley, 1946.

..eptual processes _i 51. SOLOMON,P., KUBZANSKY, P. E., LEIDERMAN, P., 55. WEST, L. J. Hallucinations. Grune & Stratton,
ml. Psychol. Res. i _ENDELSON, J. H., TauMBULL, R. ANDWEXLEa, New York, 1962.

No. 6, Washing- D. Sensory Deprivation. Harvard Univ. Press, 56. WEST, L. J., JA_SZEN, H. H., LESTEa, B. K. A,_D
Cambridge, 1961. COaNELISON, F. S., Ja. The psychosis of

H. Dreams and 52. STACE, W. T. The Teachings oJ the Mystics. sleep deprivation. Ann. N. Y. Acad. Sci.,
e Poetzl observa- New Amer. Library, New York, 1960. 95: 66-71, 1961.
in., 20: 135-148, 53. STSaN, M. Free painting as an auxiliary tech- 57. WIL5IA_IS, P. A_'D GASSED, M. Visual function

nique in psychoanalysis. In Bychowski, G. in patients with homonymous hemanopia.
., COltEN, B.D., _ and Despert, J. L., eds. Specialized Tech- Brain, 185: 175-251, 1962.

E.-F. Model psy- niques in Psychotherapy, pp. 65-85. Grove 58. WOODWOaTH, R. S. Dynamics o] Behavior. Holt,
.mer. J. Psychiat., _ Press, New York, 1952. New York, 1958.

)rocesses in visual
W. A., ed. Sensory
5. Wiley and MIT (
bridge, 1961.
n._, E. Mescaline
.M.A.Arch.Neu- ,

, 1941•
O ESECOVER, H. A i
_ed hallucinations

meously occurring
_d. Hallucinations, ,

a, New York, 1962.
in sensory depri-

_.Internat. J. Psy-

,f chlordiazepoxide

., 3: 168-170, 1962.
I. Disorders of at-

in early schizo- t
chol., 34: 103-116,

_, synthesis. Amer.

-82, 1962.
aking : Physiology

New York, 1962.

• Subliminal visual
s influence on sub-
ns. J. Nerv. Ment.

_x,T. The Cerebral
n, New York, 1950.
i. W. S. How we

(.epfion of auditory
ath. Biophysics, 9:

,:night lines. Scient.
).

ed images on the
t: 72-78, 1961.

Memory. Internat.

"ork, 1950.
A.M.A. Arch. Gem

Stimulation of the

'ess, Austin, 1961.
method of eliciting
nbolie hallucination


