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The Farnsworth-Munsell 100 hue test in the first
episode of demyelinating optic neuritis

M J Menage, D Papakostopoulos, J C Dean Hart, S Papakostopoulos, Yu Gogolitsyn

Abstract
The Farnsworth-Munsell 100 hue test (F-M
100) was used to examine 30 patients with their
first episode of unilateral demyelinating optic
neuritis (DON) at presentation, after 6 weeks
and after 6 months. Twelve patients satis-
factorily completed the test with the affected
eye at presentation. This numberhad increased
to 23 by 6 weeks and to 27 by 6 months. No
patient with a visual acuity of LogMAR 0.86
(Snellen equivalent approx 6/43) or worse,
could complete the test. The mean total error
score of affected eyes showed significant
improvement at each subsequent examination
but was always worse than the non-affected
eyes. There was a significant correlation
between total error scores and visual acuities
of affected eyes at presentation and after 6
months. Fourteen patients recovered a visual
acuity ofLogMAR 0.0 (Snellen equivalent 6/6)
or better but the total error scores of the
affected eyes were significantly worse than the
non-affected eyes (p=0-017), indicating that
defective colour vision is an indicator of a
previous episode ofDON despite the recovery
of normal visual acuity. DON is reported to
produce a red-green (Type II) axis of colour
defect but individual F-M 100 polar diagrams
were usually generally abnormal and did not
show any predominance of recognisable axis
of colour defect at any examination. Group
averaging ofthe F-M 100 data from such a well-
defined group of patients with acute DON
revealed a significant bipolar abnormality in
the tritan (blue-yellow) axis at presentation
which was not demonstrated at the subsequent
examinations or at any examination of the non-
affected eyes.
(BritishJ Ophthalmol 1993; 77: 68-74)
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Demyelinating optic neuritis (DON)'2 is a
relatively common condition, usually affecting
young adults, which often causes a profound
disturbance of optic nerve function. A marked
reduction in colour discrimination is frequently
found in the affected eye along with other
manifestations of optic nerve dysfunction. In the
majority of cases the visual function, including
colour vision, gradually improves as the patient
recovers. A significant number of patients com-
plain of reduced function in the affected eye
when compared with the non-affected eye.

Colours look 'washed-out', and this symptom

can be enhanced by fatigue or a rise in body
temperature.34

Acquired defects of colour vision are often
categorised by reference to the characteristic
defects ofcongenital colour vision abnormalities.
These are deutan, so called green blind, protan,
so called red blind, and tritan, so called blue
blind.5 Acquired defects of colour vision have
been further classified by Verriest6 into Type 1
(red/green, protan-like with little or no blue/
yellow discrimination abnormality), Type II
(red/green, deutan-like with a concomitant mild
abnormality of blue/yellow discrimination), and
Type III (blue/yellow with a lesser abnormality
of red/green discrimination). Optic nerve
disease, such as DON, is reported to produce
Type II red-green colour defects on colour vision
testing, while in contrast, macular disease is
reported to produce Type III blue-yellow
defects.6-'2 There are well recognised excep-
tions6 1"14 to this Kollner rule,7 notably glaucoma
which commonly produces a Type III tritan
defect of colour vision.'5 It is postulated that
Type II red-green defects occur in optic neuro-
pathies such as DON, in which the papillo-
macular bundle has been disturbed, producing a
central field defect with reduced visual acuity,
whereas Type III tritan defects occur in optic
neuropathies such as glaucoma where there is
relative sparing of the central visual function.'2

It might be supposed that, in subtle cases of
DON where the diagnosis may be in doubt, the
finding of a red-green defect would be of some
diagnostic value. However, it has proved impos-
sible to use the different colour defects to
distinguish partially resolved DON from a dis-
turbance of the macula such as central serous
retinopathy. 16
The Farnsworth-Munsell 100 hue test (F-M

100) is one of the most widely used clinical tests
of acquired defects of colour vision. It was
originally conceived as a test of congenital colour
abnormality,' '7 but has come to be used
for categorising and quantifying acquired
defects.6" 18 It is reported to be one of the most
useful clinical tests of acquired colour vision
defect in optic nerve disease," " and more par-
ticularly optic neuritis.20 Optic neuritis patients
have a generalised loss of colour function but are
able to make at least minimal discriminations in
all directions in colour space, hence the failure of
most tests using pseudo-isochromatic plates,
which rely on absolute defects, to demonstrate
the disturbance of colour vision.2' The F-M 100
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The Farnsworth-Munsell 100 hue test in thefirst episode ofdemyelinating optic neuritis

Table Criteria for entry ofpatients to the study

1 Age 18 to 50 years.
2 No previous episode of optic neuritis or previous diagnosis of

multiple sclerosis.
3 No history of congenital colour vision abnormality.
4 Normal vision in both eyes before the acute optic neuritis.
5 Reduced acuity in the affected eye at presentation to the

casualty department.
6 Relative afferent pupillary defect in the affected eye at

presentation to the casualty department.
7 Significant delay in the visual evoked potential in the affected

eye (-3 SD of the mean of a normal population).
8 First examination within 31 days of the onset of any symtoms.

samples the colour diagram in all directions and
indicates the degree and orientation of dis-
crimination throughout the colour field.
The purpose of our study was to evaluate the

use of the F-M 100 in patients with DON, and to
qualify the defect of colour vision in the acute
and recovery phases of the disease.

Patients and methods
Thirty patients presenting with a first episode of
acute unilateral DON to the casualty department
ofthe Bristol Eye Hospital were studied over a 30
month period. There were extensive criteria for
referral for the study (Table 1), to select as well-
defined a population as possible.
Three of the patients also had a significant

delay in the visual evoked potential (VEP) in the
non-affected eye (-3 SD of the mean of a normal
population), although there was no correspond-

ing significant abnormality of visual acuity or

colour vision in this eye.
The average age of the accepted patients was

33 years (range 20-47) and 20 were female and 10
male. The left eye was affected in 18 and the right
in 12. Average time of initial test after onset of
any symptoms was 15 days (range 4-29).

Visual acuity was measured using the chart
described by Ferris et a122 used in the Early
Treatment Diabetic Retinopathy Study, which
has a geometric progression in letter size from
line to line, and equal numbers of letters of equal
difficulty on each line. Best corrected visual
acuity was expressed using a logarithmic (Log
MAR) scale. Patients were tested with any
required spectacle correction and with a pinhole
in the usual manner. The non-affected eye was

always tested first.
Visual acuity measurement and F-M 100 were

carried out at presentation and repeated 6 weeks
after onset of symptoms and again after 6
months. Six weeks provided an appropriate
interval for a definite improvement in colour
vision to appear and after 6 months significant
further improvement was unlikely.
The F-M 100 has been extensively des-

cribed.51' 171920 The 85 coloured caps in four
cases were presented under CIE Illuminant 'C'
illumination using the Macbeth Easel Lamp
ADE 10, as recommended by Farnsworth.5 The
non-affected eye was tested first and the cases
were presented in numerical order. The patients

Table 2 LogMAR visual acuity andF-M 100 total error scores ofall patients at all three examinations

Examination I Examination 2 Examination 3

Affected Non-affected Affected Non-affected Affected Non-affected
Patient Age
no (years) VA TES VA TES VA TES VA TES VA TES VA TES

1 42 -0-02 24 -0-08 20 -010 40 -010 20 -004 20 -004 16
2 39 1-60 NM -010 140 -010 188 -010 132 -0-12 104 -0-08 128
3 31 0 50 660* -010 116 -010 152 -0 10 116 -0-18 120 -0-18 72
4 28 0 00 112 -0-06 60 -0-08 24 -0-08 36 0 00 16 0 00 16
5 38 0-20 308 -010 92 -0-02 72 -0-02 56 -004 68 -0-02 28
6 41 0-18 520* 000 168 0-02 200 004 76 004 228 -0-02 88
7 27 0-02 212 -0-08 56 0-04 84 -0-06 68 0 00 48 0-00 80
8 34 1-06 NM -0-22 104 0-18 456* -0-20 128 0-42 NM 0-14 252
9 20 0-24 228 -010 104 -010 148 -0 16 56 -0-08 104 -0-18 68
10 35 PL NM -0-16 56 1-60 NM -0-06 40 0-84 NM -0-08 16
11 22 HM NM -0 04 44 0-74 580* 0 00 32 0-16 388 0 04 44
12 34 -0 10 96 -0-20 44 -004 68 -0-20 32 -0-18 36 -0 16 24
13 31 0-16 292 -0-16 64 -0-06 168 -0-16 96 0 10 180 -0-16 92
14 45 HM NM -0 10 80 1-60 NM -0 10 60 0 40 268 0 00 44
15 36 1-64 NM -0-06 200 0-04 264 -0-06 192 0 00 340 -0-06 204
16 41 0-06 220 -0 04 64 -0-02 188 -0-06 52 -0-08 140 -0 04 36
17 42 0-82 480* -0-06 48 0-12 308 -010 40 0-08 404 -0-08 52
18 35 1-62 NM 0-04 48 0-00 64 0 00 48 0 00 72 0-02 32
19 28 1-00 NM 0-02 60 -0-04 40 -0-06 40 -0 10 44 -0-06 40
20 22 0-52 408 0-06 60 010 80 0 10 64 0-02 108 000 24
21 43 0-86 NM -0-04 % 0-66 428 -0-02 76 0-32 280 0-06 72
22 22 CF NM -0-02 64 100 NM -0-18 60 0-06 120 -010 24
23 44 CF NM -0-08 124 0-18 312 -0-08 120 0-02 144 0 00 20
24 41 0-22 120 -0-20 24 0-08 140 -0-20 84 000 104 -0-12 56
25 21 0-12 188 -0-18 100 0-12 152 -0-18 144 0-20 100 -0 10 144
26 25 0-06 124 -0 14 8 -0-02 56 -0-20 4 0-06 16 -0-06 0
27 27 1-36 NM -010 172 0-24 NM -0-12 1% 0-06 312 -0-18 148
28 47 0-14 NM 0 00 52 0-08 252 -0-08 16 0 04 184 0-02 100
29 20 0 40 NM 010 76 0-22 20 0 04 48 -0-06 20 0-04 40
30 34 CF NM 0-00 152 0 34 NM 0-12 176 0 40 632* 0-14 236

VA=visual acuity; TES=total error scores; NM=non-measurable; CF=count fingers; HM=hand movements; PL=perception of light;
*=excluded score.

Table 3 Changes in total error scorefor GroupA (n= 12)
Examination I (presentation) Examination 2 (6 weeks) Examination 3 (6 months)
Mean (SD) Median p Value Mean (SD) Median p Value Mean (SD) Median

Affected eyes 194 (107) 200 0 005 102(55) 82 0-017 78 (52) 84
Non-affected eyes 58 (31) 60 NS 59 (37) 56 0-031 49(41) 32
p Value 0-003 0 004 0 019
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Table 4 Changes in total error score for Group B (n=23)

Examination 2 (6 weeks) Examination 3 (6 months)

Mean (SD) Median p Value Mean (SD) Median

Affected eyes 150(107) 148 0-041 125 (105) 104
Non-affected eyes 70 (46) 56 NS 62 (48) 52
p Value <0-001 0-001

WO0 tritan

Figure I Example ofa
F-M 100 polar diagramfor
the affected eye ofa patient
at presentation. were instructed as suggested in Farnsworth's

manual and although informed that each case
should ideally take 2 minutes to complete; more
time was allowed if necessary. The familiar polar
diagrams and total error scores were generated
from the individual scores using software
designed in our department (D Papakostopoulos
and Yu Gogolitsyn, manuscript in preparation).
We discarded total error scores over 450 as being
too random in distribution and in analysis of the
data likely to mask any pattern present in the less
severely affected individuals.
At the initial examination 12 of the patients

could achieve a total error score of 450 or less on
the F-M 100 with the affected eye. Six weeks
after the onset of symptoms the number of
patients able to satisfactorily complete the test
had increased to 23 and by 6 months had further
increased to 27.

For clarification of our data presentation we
designated Group A to consist of the 12 patients
able to complete the test satisfactorily at all three
examinations, Group B to consist of the 23
patients able to satisfactorily complete the test at
6 weeks and 6 months, and Group C to consist
of the 27 patients able to satisfactorily complete
the test only at 6 months. Obviously subsequent
groups cumulatively contain the patients from
previous groups.
One patient had suffered a further attack of

DON in the same eye and was unable to attempt
the test at 6 months. Only one patient was unable
to attempt the F-M 100 with the affected eye at
all three examinations. All 30 were able to

Table 5 Total error scores Group C (n=27)

Examination 3 (6 months)

Mean (SD) Median

Affected eyes 147 (116) 108
Non-affected eyes 61 (46) 44
p Value <0 001

complete the test at every examination with the
non-affected eye.
Age-matched limits of normality of total error

score for the F-M 100 have been defined by Krill
and Fishman" as a modification of Verriest's
earlier work.6 A total error score of more than
100 was considered abnormal for those subjects
15 to 29 years old; more than 120 for those 30 to
39 years old; and more than 140 for those 40 to 49
years old.

STATISTICAL ANALYSIS
The Wilcoxon signed rank test was used to
compare total error scores for the separate
examinations and visual acuity and total error
scores between affected and non-affected eyes.
Visual acuity and total error scores were com-
pared using the Spearman rank correlation.

Separate data matrices were constructed for
the affected and non-affected eye at all three
examinations. The rows of a given data matrix
were formed by the individual sets of 85 error
scores in the F-M 100, its columns containing
errors scored by all the subjects in discriminating
the same colour cap with the same eye at a given
examination. Because the distribution of error
scores is not normal, especially at low scores,
non-parametric Wilcoxon signed rank and Mann
Whitney U tests were applied as appropriate.
To compare the colour discrimination of the
affected versus non-affected eye or of the same
eye in the course of the disease, the pairwise
comparisons of column data in the two corres-
ponding matrices were used to produce a graph
of normalised z-scores versus colour cap

number. To determine whether certain colours
are discriminated better or worse than others,
the column data for all pairs of columns within
the same matrix were compared. The resulting
85 x 85 square symmetrical matrix also contains
normalised z-scores and is graphically repre-
sented in two dimensions as a binary matrix with
units corresponding to z-scores exceeding the
specified threshold of significance.

Results
Table 2 details the individual F-M 100 total error
scores (TES) and LogMAR visual acuities of the
patients at all three examinations.

Patients with a visual acuity of LogMAR 0X86

Table 6 Patterns ofdefect in individual F-M 100 tests ofthe
affected eye

Presentation 6 Weeks 6 Months

Red-green 0 2 3
Blue-yellow 2 0 0
Non-specific pattern 11 15 13
Normal pattern 2 8 12
Not able 15 5 2
Total 30 30 30
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Figure 2 Composite polar
diagrams of the average
errors scored by the affected
eyes ofGroup A (n= 12).
(A) Solid line=examination
at presentation and dotted
line=examination at 6
weeks. (B) Solid line=
examination at 6 weeks and
dotted line=examination at
6 months.

(Snellen equivalent approx 6/43) or worse, were

unable to attempt the test as they could not see
the coloured caps or could not discern any

difference between them. Persistence with the
test in the affected eye of these individuals was
frustrating for the patient and produced total
error scores no better than a random arrange-
ment of the caps and certainly no meaningful
pattern on the F-M 100 polar diagram.

Table 3 summarises the change in total error

scores among the three examinations for Group
A (n= 12). The affected eyes show significant
improvement in total error score with each
subsequent examination and are significantly
worse than the non-affected eyes at every

examination. The non-affected eyes show
significant improvement from the 6 week to the 6
month examination.

Table 4 summarises the change in the total
error scores between the 6 week and 6 month
examination for Group B (n=23). Again, the
affected eyes show significant improvement in
total error score and are always significantly
better than the non-affected eyes.

Table 5 shows the persistently significant total
error scores of the affected eyes when compared
to the non-affected eyes at 6 months for Group C
(n=27).
Twenty nine patients (97%) showed improve-

ment of colour vision in the affected eye with
time, with one patient unmeasurable with the
F-M 100 at any examination. The most signifi-
cant improvement had occurred by the 6 week
examination with some further improvement at 6
months (Tables 3 and 4).
At the initial examination 27 of the 30 patients

(90%) had an abnormality of colour vision in the
affected eye as demonstrated on the F-M 100 or
the abnormality was so great as to render them
unable even to attempt the test. By 6 weeks, 19
(63%) had a persistent abnormality of colour
visioi& in the affected eye and after 6 months 16
patients (53%) had what was likely to be a
permanent disturbance of their colour vision.

Fourteen patients recovered normal colour
vision in the affected eye by the age-matched
limits of normality as defined by Krill and
Fishman" and the total error scores of these 14
affected eyes were not significantly worse than
the non-affected eyes. Of 14 patients recover-
ing a visual acuity of LogMAR 0-0 (Snellen
equivalent 6/6) or better only two had definitely
abnormal colour vision in the affected eye by the
age-matched limits of normality of total error
score, although in contrast to the visual acuities,
the total error scores of the affected eyes were
significantly worse than the non-affected eyes
(p=0-017).
The Spearman rank correlation between

visual acuity and total error score in affected eyes
was 0-767 (p=0-004, n= 12) at presentation,
0 357 (p=0 095, n=23) at 6 weeks and 0-531
(p=0004, n=27) after 6 months. There were no
significant correlations from the non-affected
eyes.

Conventional polar diagrams (Fig 1) were
produced from the F-M 100 test of each patient
at each examination. The diagrams were
inspected for recognisable axes of colour defect
using Farnsworth's original criteria.5 Results are
summarised in Table 6. Very few patients
demonstrated any recognisable pattern of colour
defect at any of the three examinations. Two
blue-yellow defects were found at presentation
but were not seen thereafter. Two red-green
defects were seen at 6 weeks and three after 6
months but the later defects were in different
patients.

Individual error scores for each coloured cap
of the test were then group-averaged to produce
a pair of polar diagrams at each examination for
affected and non-affected eyes. Three pairs of
such diagrams for the affected eyes of Group A
are summarised in Figures 2A and 2B and for
the non-affected eyes in Figures 3A and 3B.
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Figure 4 A graph ofnormalised z-scores (Wilcoxon signed
rank test) versus colour cap numberfor the affected eyes of
GroupA from examination at presentation to 6 weeks with
p=O0O5, p=O0O1, andp=0 001 confidence intervals.

Farnsworth's manual for the F-M 1005 gives a
bipolar axis of greatest abnormality passing
through coloured caps numbers 46 to 52 for a
tritan defect, 56 to 61 for a deutan defect and 62
to 70 for a protan defect. Figures 5A and SB show
the analysis of the initial examination of the
affected and non-affected eyes of Group A for a
significant abnormality of the averaged scores of
each coloured cap of the F-M 100. This is

protan

00 * - tritan

Fig3B

Figure 3 Composite polar
diagram ofthe average errors
scored by the non-affected
eyes ofGroupA (n= 12).
(A) Solid line=examination
at presentation and dotted
line=examination at 6
weeks. (B) Solid line=
examination at 6 weeks and
dotted line=examination at
6 months.

Statistical analysis of the change in pattern
between the first examination and 6 week
examination of the affected eyes is shown in
Figure 4. At the initial examination the affected
eyes show a bipolar tritan defect centred at
approximately caps 48 and 5 (Fig 2A) which is
significantly different from the 6 week examina-
tion. No similar significant change was seen
between 6 weeks and 6 months in the affected
eyes or between any examinations of the non-
affected eyes.

Similar polar diagrams were produced for
Group B but did not show any significant
abnormality or change in pattern between the 6
week and 6 month examinations in either eye.
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Figure 5 A two-dimensional representation ofthe 85x85
square symmetrical matrices ofnormalised z-scores (Wilcoxon
signed rank test) resultingfrom testing all the pairs ofcolour
cap error scoresfor n= 12 subjects at thefirst examination.
Z-scores exceeding 2-80 threshold (p=0 005) are plotted as
units. (A) Affected eyes. (B) Non-affected eyes.
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demonstrated in the region of cap 48 in the
affected eyes which is consistent with a tritan
pattern of colour defect. This abnormality was

not demonstrated at any subsequent examina-
tions. The non-affected eyes show a significant
defect centred around cap 44, which was consist-
ently demonstrated at all subsequent examina-
tions of both the non-affected and affected eyes.

Discussion
A predominance of red-green colour defects in
DON has been reported by several investigators
using combinations of the F-M 100,6 23-26 the
Farnsworth Panel D- 15,62426 the Ishihara
pseudoisochromatic plates,623262' the Hardy-
Rand-Ritter pseudoisochromatic plates,62326
the Bostrom Kugelberg pseudoisochromatic
plates,24 the Standard pseudoisochromatic
plates. part 2,27 the Nagel anomaloscope,6 the
Tokyo Medical College Colour Vision Test,26
Lanthony's New Colour Test, Panel D15,2' and
the City University Colour Vision Test.27

Using the F-M 100 we did not find any
significant evidence of a red-green colour defect
at any of the examinations, either in individual
polar diagrams or after group averaging of our

data. Apart from the bipolar abnormality in the
tritan axis of the affected eyes at presentation
that had resolved by 6 weeks, no other specific
axis of defect of colour vision was found at the 6
week or 6 month examinations. The majority of
studies carried out in the recovered phase of
DON or quiescent MS, have found non-specific
defects using a wide variety of tests of colour
vision.4x (252330 By systematic recruitment of
cases with onset of symptoms less than 29 days
before examination, all the patients in our study
were tested early in the acute phase of their first
episode of DON. By group averaging of such a

well-defined population we were able to reveal a

predominant tritan axis of colour defcct. One
other study that reported a predominance of
tritan defects in DON does not detail how early
in the disease the patients were examined nor

whether it was the first episode of DON. Is
We chose to exclude tests with total error

scores over 450 because such grossly abnormal
results would artificially distort the data when
analysed. This meant the exclusion of only six
test results out of the 90 possible examinations of
the affected eyes and all the six results showed a

generalised gross abnormality of the F-M 100.
Other investigators have used similar criteria,'9
and have also recognised a relationship between a

discernible pattern of colour vision defect and a

lesser degree of overall disturbance of the visual
function.27
A consistent finding in analysis of the data for

all examinations except that of the affected eyes
at presentation was a small but significant
abnormality of colour discrimination centred
approximately at cap 44. This has previously

been described in normals tested with the F-M
1006 and probably represents the section
of coloured caps that are most difficult to
distinguish from each other even by those with
apparently normal colour vision. At presentation
the affected eyes had such a profound general-

ised disturbance of colour vision that this subtle
difficulty would have been swamped.

Colour vision is advocated as a sensitive test
for DON and is reported to be the first visual
function involved and the last to be restored.3'
Twenty seven (90%) of the patients we studied
had abnormal colour vision when first seen.
Although all 30 had a reduction in visual acuity
this was judged in relation to the normal eye
whereas colour vision was determined to be
abnormal by age-related norms for total error
score. We found a very significant correlation
between the visual acuity and total error scores
for the affected eyes at presentation and at 6
months. At 6 weeks the correlation had a p value
of 0-095. There were no significant correlations
from the non-affected eyes. As no patient with a
visual acuity of LogMAR 0-86 (Snellen equiva-
lent approx 6/43) or worse, could meaningfully
attempt the F-M 100 we would advise against a
potentially frustrating and time wasting test in
such patients.

Colour vision tests have been used to provide
evidence of a previous episode of demyelination
of the optic nerve in patients with apparently
recovered DON, or quiescent multiple sclero-
sis20 25 2830 32 33 and persistent subtle defects of
colour vision are cited, along with abnormalities
of contrast sensitivity and field defects, as the
usual cause of patients continued complaints of
poor vision in an eye with a normal visual
acuity.20 3 Sixteen (53%) of the patients
studied had a permanent residual abnormality of
colour vision. Of 14 patients recovering a visual
acuity of LogMAR 0.0 (Snellen equivalent 6/6)
or better only two had definitely abnormal colour
vision in the affected eye by the age-matched
limits of normality of total error score. In
contrast to the visual acuities however, the total
error scores of the affected eyes of these 14
patients were significantly worse than the
non-affected eyes (p=0-017), indicating that
defective colour vision is an indicator of a
previous episode of DON despite the recovery of
normal visual acuity.
There was some slight improvement in the

non-affected eye over the three examinations
although this only reaches statistical significance
for Group A from the 6 week to the 6 month
examination (Table 3). This could represent
recovery of a subtle lesion of the asympto-
matic eye as has been suggested by magnetic
resonance imaging and VEP measurement in
patients with DON.36 Indeed three of our
patients had a significant delay in the VEP of the
non-affected eye. A more likely explanation is
that there is probably an improvement in total
error score of the F-M 100 with repeated testing
in normals,56 although this has been denied by at
least one author.'9
From a clinical point of view there is no doubt

that the F-M 100 with its numerical score of
colour discrimination provided confirmation and
valuable reassurance to both patient and doctor
that vision was improving. A compressive lesion
of the optic nerve probably represents the most
important differential diagnosis and a progres-
sive recovery of visual function would be
unlikely in such a situation.
A search for a recognisable axis of defect using
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the F-M 100 in an individual suffering from
DON does not offer any diagnostic value but
analysis of our data has demonstrated a signifi-
cant Type III tritan axis of colour defect early in
the acute phase of the disease.

The authors are grateful to Mrs Gill Bennerson for photographic
help.
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