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SUMMARY 

Out of 20 young inpatients who suffered missile head injuries, two (10%) 
presented repetitive visual images (RVI). The RVI appeared during wakeful- 
ness when relaxed with closed eyes and also at sleep stage I, II and REM, at 
sleep onset and at sleep end. When the two patients were compared neuro- 
logically and psychologically with the other eighteen, the coexistence of 
combat stress syndrome, diffuse brain lesions, right non-dominant associative 
area damage and homonymous hemianopia characterised the two RVI 
patients. RVI do not appear in the absence of the combat stress syndrome 
even in the presence of the other 3 factors. The sleep may be secondarily 
contaminated by wakefulness RVI. The presence of disturbed REM temporal 
distribution and short REM latency indicate the depressive state of these 
patients. It is hypothesised that a similar brain activity in wakefulness and 
REM sleep explain the wake dreaming or wakefulness RVI of those patients. 

Key words: Repetitive visual images - After combat nightmares -- Hypna- 
gogic hallucinations - Traumatic stress - Temporal lobe - Insular area - 
Striate cortex 

INTRODUCTION 

The appearance of visual images other than the visual image of regarded 
reality, or images recalled at will is an interesting chapter of human pathology. 
Since 1806 the state of mind in which a person imagines he sees persons or 
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things which have no external existence to the senses at that time, was 
defined as ideal insanity (Arnold, 1806). Esquirol defined the difference 
between hallucinations and illusions, the former being a “perception without 
object” and the latter “a false perception derived from a perceived object” 
(Esquirol, 1838). The term “images” was used in the last two decades 
(Jaspers, 1972). During the awake state most frequently encountered are 
psychotic (Charlton, 1963), epileptogenic psychomotor (Penfield, 1955), or 
occipital hallucinations (Schneider et al., 1961). During the sleep state hypna- 
gogic hallucinations are the most common, owing to focal epilepsy or narco- 
lepsy appearing at sleep onset and end (McDonald, 1971), nightmares during 
REM sleep (Fisher et al., 1970) and night terrors during sleep stages III and 
IV (Broughton, 1968). The relationship trauma-nightmares has been exten- 
sively described. Images while trying to sleep (Horowitz et al., 1980), night- 
mares owing to Vietnam combat stress (De Fazio, 1975) and World War II 
nightmares (Brill and Beebe, 1955) were observed and described. Specific 
characteristics of posttraumatic stress nightmares versus long life nightmares 
were also recently underlined (Van der Kolk-Bassel et al., 1984). 

Visual images which do not exist in reality and appear in wakefulness as 
well as during sleep, are less well recognised. Two soldiers who were admitted 
to hospital with severe missile head injuries, during the Lebanese war, pre- 
sented this feature. The follow-up lasted for two and a half years. The RVI 
persisted for a period of 5-8 months, decreasing linearly in frequency in the 
following 8-10 months. The RVI were equally distributed and of equal 
intensity during wakefulness and sleep. 

METHOD 

Reconstruction of the craniocerebral injury was achieved by means of CT 
scanning. At the end of a 3-month period, a clinical neurological examination 
was performed and compared with the neurological state on admission. 
Neuropsychological testing consisted of the Psychiatric Status Schedule, 
MMPI and a wide range of tests which measured visuo-spatial perception, 
praxognostic processes, visuomotor coordination, verbal and visual memory, 
thought processes such as classification, categorisation, conceptualisation, 
reasoning and learning capabilities. It was carried out three times at different 
periods during the following two and a half years. Prolonged electroence- 
phalographic recordings were carried out during wakefulness. Polysomno- 
graphy consisting of one night of adaptation and two nights of monitoring 
was performed at 3 months and 12 months following injury. The recording 
technique consisted of EEG recording from C3 and C4 (international lo/20 
system) referred to right and left mastoid sites Al-A2, using gold cup elec- 
trodes. The EOG recorded potentials from two Beckman electrodes placed 
at the outer canthi of the two eyes and referred to a frontal electrode. The 
EMG consisted of two channels, one recording the tonic muscle activity of 
the chin muscles and two recording the phasic muscle activity of the anterior 
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tibia1 and medial gastrocnemius muscle through Beckman surface electrodes, 
placed with an interspace of 150 mm at the motor point of the muscles. 
EKG and respiration were also recorded. The resistance for all the electrodes 
was less than 3000 ohms. The data were analysed according to internationally 
established classification criteria (Rechtschaffer and Kales, 1968). 

Presentation 
Case I. GE aged 27, an electrician, previously in good health, sustained a 

high velocity missile head injury on June 22nd, 1982. The CT scan showed 
foreign bodies behind the left eye, subdural haematomata with multiple 
intracerebral haemorrhages and damage of the right insular area (Fig. 1). The 
metallic foreign body penetrated the left temporo-orbital area, took a diag- 
onal backward course to the right and lodged deep in the right temporo- 
occipital area (Fig. 2). Owing to these injuries the patient was unconscious 
with decerebrate rigidity in all four limbs, with bilateral dilated pupils and 
Cheyne-Stokes respiration. Within a few hours he underwent a major neuro- 
surgical operation with bilateral frontal burr holes and aspiration of the 
intracerebral and subdural haematomata. In the course of the first week he 
slowly and progressively recovered consciousness, began to feed himself and 
to speak. His left hemiparesis, left amaurosis and left lower quadrant hemi- 
anopia became evident. Two weeks after injury disturbing recurring images 

Fig. 1. CT scan of G.E.: multiple intracerebral haemorrhages and brain ti 
including right junction area. 

sue dam age 
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Fig. 2. Patient G.E.: schematic reconstruction of the craniocerebral injuries according to 
the CT scan. The double head signifies bilateral injury. The dotted line shows the trajec- 
tory from the R orbit. In the lower part: schematic representation of sleep stages. The 
shaded areas represent periods of REM. The figure shows short REM latency and disturbed 
temporal distribution of REM. 

appeared. Two recurring sets of images related to his combat experience 
would appear during sleep and wakefulness (upon closing his eyes). In the 
first set he was walking in formation at night, there was a loud explosion 
to the left, then he fell to the ground. In the second set he saw 8 or 9 bodies 
lying on the ground to his right, the corpses being in a very damaged state. 
These two images would appear continuously any time he closed his eyes 
during the day (dozens of times a day) and much more noticeably when 
trying to fall asleep and at the end of sleep, less frequently, they would 
waken him from dreaming during the night. As his general state slowly 
improved, the frequency with which these two sets of images appeared 
during the day declined. Four months after the injury he saw the images 
only around and during sleep. The set of images presenting his own injury 
began to prevail over the other set. Five months after his injury images 
appeared only about once a week. Six months following the injury his wife 
gave birth to twins. From this time on his dreams took on a more positive 
hue and he pronounced the names of his children in his sleep. As he put it 
“the combat tension is beginning to dissipate, but instead worry about the 
health of my new-born twins is taking over”. 
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Six months following injury a third psychological examination showed 
that in spite of the left amaurosis and left lower quadrant hemianopia there 
was effective visual compensation. He still had difficulty in memorising more 
complex visual material. Stress and anxiety decreased. The MMPI profiles 
were elevated on the SC, D and Pa scales. There was cognitive impairment, 
and insight into the severity of his disability developed only very slowly and 
even after 9 months it was by no means complete. Severe depressive elements 
were present. 

Electroencephalographic monitoring during wakefulness in a relaxed state 
with closed eyes in periods when the patient presented RVI did show an 
increase of beta activity. 

Three months following injury a mean of two polysomnograms showed 
severe insomnia pattern with a sleep efficiency of 45.‘7%, 15 awakenings of 
less than 5 min and 6 awakenings of more than 5 min. Sleep stage I = 40.8%; 
stage II = 21.0%; REM sleep = 37.2% and stage III-IV = 0%. The REM 
latency was short and a severe disturbance of REM temporal distribution 
was present (Fig. 2). Very similar visual images to those appearing during 
wakefulness with closed eyes appeared in stage I, II and REM sleep mostly 
in the first two cycles. No provoked awakenings were performed but the 
subject was questioned at every arousal. Twelve months following injury the 
mean of other two polysomnograms showed: a sleep efficiency of 74.5%, 
6 awakenings of less than 5 min and 2 awakenings of more than 5 min. Stage 
I = 21%, Stage II = 53.4%, Stage III-IV = 5.2% and REM sleep = 20.40%. 
No RVI were observed during the two nights of recording. Three provoked 
awakenings were carried out. 

Second CT scan performed 1 year following injury showed in the inferior 
region of the right frontal pole an area of low density (porencephaly), atrophy 
of the superior region of the right temporo-parietal lobe (insular area) with 
dilatation of temporo-occipital horn, dilatation of the parieto-occipital 
sulcus and mild dilatation of third ventricle (Fig. 3). At the time of CT scan 
the neurological deficit was well compensated but memory and cognitive 
disturbances were almost unchanged. 

Case II. TE aged 20, a soldier doing his compulsory military service, in 
good health, sustained a high velocity missile injury on June 24th, 1982. 
This consisted of a traumatic amputation of the left arm at the shoulder with 
severe external haemorrhage, contusion of the left thorax with pneumothorax 
and lacerations of the lower limbs. Surgical closure of the chest injury and 
disarticulation of the stump of the left arm were carried out on the first day 
following injury. He remained conscious for the first 30 h following his 
injury, then suddenly lost consciousness and developed a left hemiplegia. 
The CT scan showed right temporo-parieto-occipital infarction including the 
insular area and left temporo-occipital infarction, most probably an air 
embolism infarction (Fig. 4). He also developed a septic focus in the lung 
which then became generalised. These complications began to clear after 9 
days. When regaining consciousness his major complaint was of general weak- 
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Fig. 3. CT scan of G.E.: 1 year following injury: porencephaly of the R inferior 
pole, atrophy of the superior region of the R temporo-parietal lobe with ex-vacua 
tion of temporo-occipital horn and mild dilatation of third ventricle. 

frontal 
1 dilata- 

Fig. 4. CT scan of T.E.: right temporo-parieto-occipital infarction and left tempo] 
pital infarction. 

ro-occi- 
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ness and repetitive visual images. There were two sets of RVI. In the first he 
would see his left arm flying off with blood oozing out. In the second, he 
would see himself lying down among the corpses to take cover. The two 
images appeared continuously any time he closed his eyes during the day, 
dozens of times a day, at sleep onset and at end of sleep and very rarely, 
awakening him from sleep. With improvement in his condition, the frequency 
of these episodes diminished, so that after 6 months he would see the images 
only two or three times per day. During the first 2 months, he was put on a 
number of different anticonvulsant, tranquillising, antidepressant and hyp- 
notic drugs. High doses of hypnotic drugs had to be given to overcome his 
struggle to delay sleep onset because of the disturbing frequency and intensity 
of RVI at this time. As a result of the patient’s attempt to postpone sleep 
onset, his sleep, in addition, underwent a circadian shift of delayed phase 
type. His anxiety and tension decreased and his daytime RVI decreased 
significantly after he had seen himself in a television feature, which showed 
him swimming as an invalid soldier 6 months after injury. 

The detailed psychological examination, carried out for the first time at 3 
months following injury revealed cognitive disturbances. These included 
impairments of memory. Insight into the severity of his disability developed 
gradually, and severe depressive elements were present. A continuous im- 
provement was pointed out by the second and third psychological testing, 
performed at 7 months and 13 months following injury. The MMPI profiles 
significantly improved also between the second and third examinations. 

Electroencephalographic monitoring during wakefulness in a relaxed state 
with closed eyes at a time when RVI were present did show fast beta activity. 

0 1 2 3 4 5 

‘KEI. 19 y.o.tjO.lO.82 

Fig. 5. Patient T.E.: schematic reconstruction of the craniocerehral injuries according to 
the CT scan. The double head signifies bilateral injury. The stippled area represents the 
infarcted area in both hemispheres. In the lower part: schematic representation of sleep 
stages. The shaded areas represent periods of REM. REM latency is short and temporal 
distribution of REM disturbed. 
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Polysomnograms at 3 months following injury showed fragmented sleep. 
The mean values of 2 night polysomnograms showed 14 awakenings of less 
than 5 min and 3 of more than 5 min, sleep efficiency = 66.8%; stage I = 
31.8%; stage II = 48%; REM sleep = 20%; stage III + IV = 0%. Adisturbance 
of the temporal distribution of REM sleep and a short REM latency was 
present. The RVI were concentrated in the first and second sleep cycle. The 
mean values of two polysomnograms performed 12 months after injury 
showed: 6 awakenings of less than 5 min and 2 of more than 5 min, 
sleep efficiency = 80%; stage I = 19.5%; stage II = 58%; stage III-IV = 7% 
and REM sleep = 15.5% with a normal latency and cyclic distribution. 

A second CT scan performed 1 year following injury showed a generalised 
dilatation of the lateral ventricles wih various areas of cerebral atrophy pre- 
dominantly in the right temporo-parietal lobe. 

DISCUSSION 

The common feature presented by the two brain-injured patients was that 
of RVI appearing dozens of times in 24 h during wakefulness when relaxing 
with closed eyes and during sleep stages I, II and REM as nightmares. Stages 
III and IV of sleep were poorly displayed and did not offer a basis for obser- 
vation. The visual experience was more concentrated in the first cycles of 
sleep and at sleep onset. In the comparison of lifelong nightmares with post- 
traumatic stress nightmares it was found that the repetitive recall of combat 
events was significant in the latter and their more frequent appearance at the 
beginning of sleep was likewise significant (Van der Kolk-Bassel, 1984; 
Kardiner, 1959; Fisher et al., 1973; Kales et al., 1980; Fisher et al., 1973). 
The repetitive character of visual combat experiences has already been 
emphasised (Kardiner, 1959). The high frequency of RVI in stage II was also 
demonstrated (Schlossberg and Benjamin, 1978). It was suggested that trau- 
matic nightmares have intermediate characteristics between the two most 
commonly described dream phenomena: REM anxiety dreams and night 
terrors. The present two cases indicate that RVI can appear as an independent 
entity of traumatic visual experience due to the following arguments. Trau- 
matic nightmares described in posttraumatic stress disorder are accompanied 
by increased body movements and above all they do not appear in wakeful- 
ness. In the present cases no body movements and no muscle potentials 
recorded electromyographically were observed, the images continued as long 
as the eyes were closed and ceased with their opening. If the patient wanted 
to stop images, he had to open his eyes or engage himself in activity. The 
images were not of epileptic origin nor a psychomotor oneiric crisis, neither 
an occipital fit, because eye closure was the trigger and the patients were in 
clear consciousness. These two non-epileptic features were associated with 
normal electroencephalographic recordings during wakefulness in RVI periods. 
Neither were the images hallucinations because they appeared many times 
during daytime wakefulness. 
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These two case histories represent selected anecdotes but when the descrip- 
tions indicating RVI in NREM sleep are added to the present predominant 
awake RVI it is reasonable to postulate the existence of an independent 
clinical entity of visual images. 

It may be asked why out of 20 severe war head injured patients these two 
patients (10%) suffered of wake-sleep RVI. Certain similarities in the localis- 
ation of the damage suggests a possible relationship with the pathophysiologic 
mechanism of RVI. On a background of a diffuse bilateral lesion, right deep 
damage at the function of the frontal, temporal and parietal lobes, associated 
with right striate cortex damage, expressed by left homonymous hemianopia 
was found in both patients. The right hemisphere localisation in the two 
right-handed patients raises the role of the non-dominant hemisphere. Visual 
hallucinations due to lesions in the non-dominant cortex of the visual associ- 
ation area were already described (Lance, 1976). In Penfield’s studies visual 
hallucinations as part of a seizure occurred mainly in the non-dominant 
hemisphere (Penfield and Perot, 1963). Hallucinations were provoked by 
stimulating the deep Sylvian and per&insular region with deep electrodes in 
epileptic patients (Penfield and Perot, 1963). Visual hallucinations were also 
obtained by stimulation of the posterior dorsal hippocampus, amygdal and 
hippocampal gyrus (Horowitz and Adams, 1978). The development of visual 
hallucinations following temporal lobectomy implies the importance of deep 
structures (Jensen and Larsen, 1979). These studies indicate the major role 
of superficial and deep temporo-parieto-occipital structures of the non- 
dominant hemisphere in the generating process of visual imagery. This region 
is especially concerned with mnemonic constellations that form a cortical 
association area where there is input of multisensory perceptions of a higher 
order (Carpenter, 1978). When this area is damaged and homonymous hemi- 
anopia owing to a striate cortex lesion is also present a predisposing anatom- 
ical basis is constituted for RVI, combat stress being the trigger factor. More- 
over, research on combat reaction, combat neurosis or combat stress did not 
show wakefulness RVI as a frequent feature (Archibald et al., 1962; Block, 
1969; Hayes, 1969; Salmon, 1972; Belensky et al., 1983). The RVI in these 
two patients emerged when consciousness was regained from coma. The full 
symptomatology of posttraumatic stress disorder, such as recurrent recollec- 
tions, psychic numbing and flashbacks were present. The presence of the 
organic basis, may suggest why out of many traumatic stress disturbed patients 
only a few display wake-sleep RVI. The linear regression of the RVI during 
a period between 6 and 13 months indicates that RVI belongs to the class of 
traumatic stress disorder. 

RVI seemed to contaminate sleep during epochs of increased cortical 
activity such as stage I and REM sleep. It is known that there is a relationship 
between light sleep and hypnagogic tendency (Fisher et al., 1970). In the 
present cases the first two cycles were those more contaminated by RVI. If 
during the day the persisting images provoked a depressive reaction, during 
the night insomnia was a very evident consequence and its linkage to depres- 
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sion was supported by two features: short REM latency and disturbed REM 
temporal distribution (Mendels and Hawkins, 1968; Vogel et al., 1975). 
Depression was also revealed by repeated psychological tests. In the two 
cases the awake RVI was prominent at the beginning. As the.,clinical state 
improved the maximum intensity of RVI moved toward the sleep period, 
as if the sleep undertook the charge of recovery. The hypothesis by which 
one may explain the wakefulness RVI consist in the presence of awake 
dreaming owing to the similarities in brain activity between REM and wake- 
fulness. It is suggested that the wakefulness RVI may be microsleep equiva- 
lents but so superficial that at will,,opening of the eyes interrupts them. 

CONCLUSION 

The clear cut parallelism between the recovery from the stress combat 
syndrome and RVI disappearance indicates this clinical entity as dependent 
on stress. The dominant clinical sign of wakefulness RVI give right to con- 
sider this disorder as an independent clinical entity. The presence of diffuse 
brain lesions, right non-dominant associative area damage and homonymous 
hemianopia may play a role in the RVI which are predominantly found in 
wakefulness. 
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