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ABSTRACT

We report the case of an 84-year-old lady who, after a right temporo-parietal infarction,
complained of seeing things smaller than she expected. She also related that straight lines
appeared distorted and described seeing colours as if they were a badly mixed assemblage
of hues. Her visual field was normal except for a transient left field extinction. No spatial
neglect emerged. The patient’s micropsia remained unchanged during the course of the six
month follow-up.
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INTRODUCTION

Vision disorders may arise from extremely selective impairments of cortical functions.
They encompass a number of vision defects traceable back to the isolated impairment of
processes which start automatically at the cortical entrance of stimuli (Kleist, 1934;
Critchley, 1971; Poetzl, 1928). Metamorphopsias belong to this type of disorder (Glonig,
Glonig and Hoff, 1968; Critchley, 1971; Joynt, Honch, Rubin et al., 1985). As a rule, these
defects of visual function do not result in an agnosic defect (but see Gelb and Goldstein’s
lengthy discussion, 1918, of their patient Schn who showed both metamorphopsic and
agnosic defects) as shown by the fact that metamorphopsic patients are able to carry out a
normal analysis of the visual features of objects and demonstrate an understanding of their
function. Metamorphopsic patients often show transient or permanent field defects,
sometimes vertigo, but never impaired visual acuity. Examples of metamorphopsias are the
defects in the normally occurring upside/down re-orientation of retinal patterns (Klopp,
1951), judging visual distance and zoom vision, stereopsis (Riddoch, 1917; Faust, 1947),
the ability to precisely localize stimuli in the field of vision, and re-adjusting the size of
objects according to the viewing distance. The foregoing disorders are often associated with
systematic distortions of the perception of visual stimuli, such as misalignment, bending,
tilting (Henschen, 1927; Lenz, 1944) and blurring of architectural straight lines, different
types of dyschromatopsias, detachment of colours from the surface they belong to and their
fluctuation between the observer and the surface itself (Gelb, 1921), faulty appreciation of
the luminosity of the object under observation, apparent movement of stationary objects
(so-called “drifting images”, Bender and Teuber, 1949a) or jerky movements of regularly
moving objects. It is likely that the impaired functions that give rise to metamorphopsias
are the same as those underlying normal fluctuations of the Necker’s cube, flickering fusion
and physiological optical illusions.

Metamorphopsias are often fleeting or episodic when the underlying dysfunction is
transient (migraine, Todd, 1955; seizures, Russell and Whitty, 1955; psychotropic drugs
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abuse). The much rarer long lasting or permanent metamorphopsias are associated with
posterior cortical lesions, involving the temporal and parietal lobes (De Ajuriaguerra and
Hécaen, 1964; Gloning et al, 1968). In their series of 384 patients with retro-rolandic
damages Angelergues and Hécaen (reported in De Ajuriaguerra and Hécaen, 1964, pages
148-149) pointed out that right lesions are more likely than left lesions to give rise to
metamorphopsias (respectively, 15% vs 9%). As far as we know, Angelergues and Hécaen
are the only authors to claim that metamorphopsias are of non-exceptional occurrence.
Mullan and Penfield (1959) suggested that right temporal lesions in particular tend to
produce metamorphopsias.

The most common form of metamorphosias is micropsia (Gelb and Goldstein, 1918),
also referred to as “Lilliput sight”, in which the size of the normally recognized object is
underestimated. Objects perceived as being smaller are sometimes also perceived as being
further away than they really are (Bender and Krieger, 1951). The patients themselves, are
aware that semantics and actual perception convey contradictory information. Bender
and Teuber (1947) interpreted the disorder as the consequence of the breakdown of the
“size constancy” phenomenon, i.e., of the ability to adjust the object size to the viewing
distance.

Metamorphopsias belong to the realm of the entirely subjective disorders, together with
the phantom limbs of amputees (review in Weinstein, 1969) and the kinetic hallucinations
of paraplegics (Gasparini, Nichelli and Spinnler, 1976). Because of the bizarre features of
their disturbance, patients are often loath to report them, unless explicitly encouraged to do
so. It is possible that neurologists too are cautious about describing them. To the best of
our knowledge, there has not been a single reported case of micropsia in the last two
decades. We report the case of a patient, who was investigated over a period of about six
months. GT gave us the opportunity to test Bender and Teuber’'s (1947) hypothesis that
micropsia is contingent upon the dysfunction of the mechanism that underlies the “size
constancy” phenomenon.

CAsSE REPORT

GT was an 84-year-old woman who worked as a professional artist and poet. She was
in good health until December 1995, when she was admitted to hospital and put on
anticoagulant medication for deep venous thrombosis affecting her left leg. After recovering
from this episode, she was referred to our department because she had been complaining of
seeing things smaller than she expected them to be, for over a week. No clinical sign of
CNS focal involvement was evident at the bedside examination, but a cerebral CT scan
showed a small quadrangular hypodense area in the right temporo-parietal posterior region,
which was interpreted as an infarction.

Clinical Data

Neurological examinatiomvas normal, specifically she had no deficit of her intrinsic or
extrinsic eye muscle, and her auditive or vestibular functions were unimpaired.
Ophthalmological examinatiorevealed a mild degree of presbyopia, but this defect was
successfully corrected by glasses. Although perimetry did not reveal visual field defects,
GT showed consistent extinction of left stimuli presented on double simultaneous
stimulation. It gradually disappeared and was never accompained by tactile or auditory
extinction. Psychiatric assessmewmas perfectly normal.

Visual pattern-reversal evoked potentiglsowed normal wave form but an increased
P100 latency.

MRI (Figure 1) showed a small wedge-shaped softening in the region of the right
temporo-parietal cortical junction which encroached upon the collateral gyrus and the
posterior aspects of the trigonum. This lesion was mainly cortical. There were also tiny T2
hyper-intensities scattered bilaterally within the parietal and occipital white matter and the
basal ganglia.
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Fig. 1 —MRI axial scan: Scans 2, 3, 4 show
the small wedge-shaped lesion encroaching
upon the region of the right temporo-parietal
cortical boundariesScan 1 and 5 do not show
any lesion.
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Behavioural Data

GT was very frustrated by her visual symptoms, which she related very accurately.
Micropsia was described as a five-fold reduction of objects with respect to the expected
real size. It was unaffected by head position, gaze direction, lighting variations or by closing
one eye. It affected any object at a viewing distance of over one meter with the exception
of her hands, which appeared smaller than she expected. Objects perceived as being smaller
were not perceived as being further away. Her disturbance was described as being costant
across hours or days. Apparently, GT imagined objects with their correct size, since, when
asked to indicate the dimensions of various things she would prompty indicated appropriate
sizes with her hands. She had no subjective difficulty in estimating the distance between
two objects, or between the objects and herself. The size of GT's handwriting was
unaffected whether performed with her eyes open or closed. Reading aloud (with glasses)
was flawless. She was able to show the vertical, horizontal ahgdo$tions with a stick.

GT reported no hallucinations, palinopsia, poliopsia, teleopsia or macropsia, and she had no
difficulty in figure-ground discrimination (eg., searching for an object in a cluttered drawer).
Micropsia was not accompanied by other sensory experiences such as auditory, olfactory or
vertigo.

At onset the patient reported having the sensation that object contours were twisted: in
particular, in the first few days it seemed to her that horizontal, vertical or inclined curved
lines were squiggly. The disorder gradually subsided within a few days. She never had
upside-down misperceptions, or saw flat surfaces as curved or uneven.

Besides micropsia, the patient also reported an altered perception of colour. To GT
homogeneous coloured surfaces appeared as if the colour were the result of a badly mixed
assemblage of different shades. She described her chromatic feelings as follows: “It seems
as if even coloured things have unevenly washed out colours; | feel that my sensitivity to
colours is enhanced, as if | could see true components of the coloured surface in a more
fine-grained and disaggregated way”.

Follow-up

The patient was subsequently seen as an outpatient three and six months after onset. On
both occasions, her micropsia still involved any object located at a distance of more than
about one meter, while colour perception had improved and squiggly perceiving of curved
or straight lines was no longer evident. Six months after onset, GT reported that she
perceived her hands correctly. She started painting (and writing) again without any disorder
in the use of the rules of perspective and in representing dimensional features and colours
of objects. She claimed to have no trouble painting as long as she stood within 40 cm from
the canvas. However, if the same pictures were hung up on the wall, they appeared
markedly smaller. GT became accustomed to her problem, but still often wondered about
the real dimensions of the things she looked at.

In summary,GT presented a persistent micropsia and transient colour and contour
misperception following a right temporo-parietal infarction.

Neuropsychological Assessment

The patient underwent neuropsychological examinations at one, three and six months
from onset. She was cooperative and perfectly oriented in time and space, no language
disturbance was ever apparent and the instructions of the tests proposed were always
understood immediately.

In a preliminary test of colour perception GT was asked to point to the colour named
by the examiner (10 items) and to name the colour shown by the examiner (10 items): her
answers were 100% correct. Normal performance on Ishihara’s (1960) test (see Table I)
was in line with the preliminary colour test just described. The results of GT's performance
on a number of visuo-spatial tests are shown in Table I.

All scores fell within the normal range, with the exception of the visual discrimination
test score (same versus different length judgement; Bisiach, Nichelli and Spinnler, 1976).
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TABLE |

CT’ Performance at Neuropsychological Assessment
(Scores adjusted by age and educat®cores impaired whesmallerthan cut-off values)

Test GT's score  GT's score Cut-off score
1 month 3 months
after onset  after onset

Ishihara’s test for colour blindnegsange 0-21) 21 - 17
Colour-figure matching(range 0-16) 16 - 100
Judgement of line orientatiofrange 0-30) 20 - 17
Visual form discrimination(range 0-32) 25 32 2
Facial recognition(range 0-54) 43 - 3r
Age estimation tesfrange 0-96, error score) -0.788 - 2.8¢
Visual discrimination (same/differen{yange 0-32)

segments: 16 16 17

scrawls: 30 30 17
Poppelreuter - Ghent's overlapping figures test

concrete (0-36): 36 35.6 27.7%

abstract (0-35): 26.3 24.1 23

total (0-71): 62.3 59.7 51.2%
Street’s completion testrange 0-14) - 8.5 2f
Efron’s visual discrimination tesrange 0-20) - 19 -
Visual neglect tes{range 0-32) - 32 17
Raven’s PM(1947) (range 0-36) 30 - 17.8

3shihara, 1960.

bDe Renzi, Faglioni, Scotti et al., 1972.

®Benton, Hamsher, Varney et al., 1983.

dFaglioni, Cremonini and De Renzi, 19%ote: only in this test, performance is impaired if scoregyezaterthan
cut-off value.

®Della Sala, Laiacona, Spinnler et al., 1995.

fSpinnler and Tognoni, 1987.

9Warrington and James, 1988.

hBasso, Capitani and Laiacona, 1987.

On this task, GT correctly discriminated pairs of different length, but consistently judged
pairs of identical lines as being different. Specifically, when GT was presented with vertical
pairs, the lower line was always judged as being shorter and when she was presented with
horizontal pairs, the line on the left was always perceived as being shorter.

Bender and Teuber (1947) suggested that micropsia follows a defect of visuoperceptual
size constancy. According to this view, the greater the viewing distance the smaller the
perceived size of any stimulus.

Seven months from onset, we gave GT a test of visuo-perceptual consistency, designed
to assess whether she was able to correctly estimate dimensions at changing distances. A
black circle, 5 cm in diameter on a white background was hung on the wall and the patient
was seated at a distance of 6, then 3 and finally 1 meter. The room was lit naturally and
brightly. At each distance she had to turn over the pages of a booklet containing two series
of 16 different circles each ordered by size (increasing from 3 to 5 cm and decreasing from
7 to 5 cm in diameter). She was requested to choose the circle of the same or the most
similar size to the one on the wall. Nine controls of comparable age and education
performed the same test (see Table II).

Contrary to Bender and Teuber’s (1947) hypothesis that patients with micropsia perceive
the most distant objects the smallest, GT made her worst guesses at the shortest distance (1
meter). Here, in the decreasing series, the 5 cm circle seemed too big to her and she claimed
that she would have chosen a smaller circle had one been available. GT's estimates at six
and three meters were in keeping with the controls’scores.
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TABLE Il

Perceptual Consistency Test
(measures given in centimetres)

Distance Series of GT's GT's Controls’ Controls

from target circles to choices choices choices choices
5cm match 1 month 3 month mean (S.D.) range

circle (diameters) after onset after onset

6 m growing from 3 to 5 cm 4.4 4.3 4.6 (0.251) 4.3-5.0
decreasing from 7 to 5 cm 5.6 5.1 5.5 (0.276) 5.2-6.1

3m growing from 3 to 5 cm 4.6 4.5 4.7 (0.319) 4.3-5.0
decreasing from 7 to 5 cm 5.4 5.2 5.6 (0.354) 5.2-6.3

1m growing from 3 to 5 cm 4.1 3.9 4.5 (0.24) 4.2-4.9
decreasing from 7 to 5 cm 5* 5* 5.5 (0.224) 5.2-5.9

In summary, GT’s subjective micropsia fails to tie in with findings on a visuoperceptual
size consistency test. The only psychometric findings pointing to a visuoperceptual disorder
are those obtained in a same/different task of segments.

DiscussIioN

After a right temporo-parietal posterior softening, GT presented micropsia and left-
sided visual extinction on double simultaneous stimulation. She also complained that at
times curved contour-lines appeared distorted and colour surfaces seemed to break up into
different hues. These disorders were transient, whilst her micropsia persisted. All other
visual and non-visual performances were normal.

The right hemisphere retro-rolandic location of GT's softening tallies with Angelergues
and Hécaen’s suggestion (De Ajuriaguerra and Hécaen, 1964) of a more frequent minor
hemisphere involvement in the case of metamorphopsias. MRI evidence in GT lends some
support to Critchely’s suggestion (1971) that metamorphopsia points to a parietal lesion
and to Mullan and Penfield’s (1959) hypotesis of a link between the disorder and right
temporal damage. Although Angelergues and Hécaen (De Ajuriaguerra and Hécaen, 1964)
argued to the contrary, it is widely held that micropsia is extremely rare and it is not listed
in modern reviews of the posterior cerebral artery syndromes (e.g., De Renzi, Zambolin
and Crisi, 1987).

On testing, GT systematically underestimated the length of the left segment of
horizontally presented pairs, and the lower segment of vertically presented pairs. This
impairment tallies in with group-findings in right posterior focal hemisphere-damaged
patients (Bisiach et al., 1976). However, this test failure has little to do with micropsia, but
it merely points to the presence of a right parieto-temporal lesion.

Bender and Teuber’s (1947) hypothesis that micropsia is a size constancy impairment
was apparently in agreement with GT’s claim that her micropsia disappeared at a viewing
distance of less than one meter. The attempt to substantiate this subjective claim
experimentally, was unsuccessful. In fact, GT's micropsia appeared to be a metamorphopsic
disorder of size appreciation irrespective of the viewing distance, and we could not marshal
experimental support for her claim that the disorder was only apparent for objects at a
distance of over one meter. Indeed, the only condition under which she performed worse
than controls was when the stimulus was at a distance of one meter.

Poetzl (1943) interpreted metamorphopsias as a disorder of fusion of images from the
two homonymous halves of the retinae. Bender and Teuber (1949b) suggested that they
result from a functional imbalance between intact and damaged visual cortical areas. The
functional asymmetries of vision evidenced by the extinction phenomena could help to
throw light on GT’s predicament. It appears as if her damage right temporo-parietal cortex
conveys size information to consciousness that does not fit in with that conveyed by the
left cortex. This functional rivalry contributes to the contradiction with the semantically
known “true” size of the object under scrutiny: right hemisphere perception does not match
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semantic knowledge, whereas left perception does. For reasons unknown, there is a
micropsic bias, though also macropsia has seldom been pointed out in the literature
(Bender and Krieger, 1951; De Ajuriaguerra and Hécaen, 1964). When a dense hemianopia
entirely prevents the processing of incoming stimuli by the damaged hemisphere,
metamorphopsia never occurs. It has to be said that the supposed functional rivalry hinges
upon the left extinction phenomena: however, extinction was transient, while micropsia was
permanent.

It is likely that automatic visual processes, whose defects basically give rise to
metamorphopsias, are subserved by extremely selective neuronal networks in each
hemisphere, whose unbalanced rivalry might be capable of giving rise to the most bizarre
visual disorders. In any case, the critical variable remains obscure and, given how
exceptional metamorphopsias are, compared with temporo-parietal lesions, their occurrence
could be linked to unusual individual arrangements of the relevant neuronal connectivity.
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