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Table 1 Characteristics and diagnosis for 317 patients with unilateral ophthalmic disease

Sex Inflamed Iris
Number ratio Age (yr) eye colour
) . of (male/ mean (SD) (right/ (blue/
Diagnosis patients female) (range) left) brown)
Subconjunctival 23 16/7 536 (17-9) 10/13 15/8
haemorrhage (2-29) (19-84) (1-88)
Conjunctivitis 131 75/56 363 (14:7) 70/61 83/48
(1-34) (9-70) (1-73)
Episcleritis 13 6/7 37-6 (13:7) 6/7 /8
. (0-86) (23-67) (0-62)
Corneal foreign 16 15/1 38:8(10:3) 5/11 10/6
body (15-0) (23-59) (1-67)
Corneal 51 35/16 37-0(11-5) 25/26 34/17
abrasion 2:19) (16-62) (2:00)
Marginal 31 21/10 44-4 (14-5) 20/11 19/12
keratitis (2-10) (19-69) (1-58)
Dendritic 8 8/0 36:8(16°3) 177 513
keratitis -) (20-60) (1-67)
Acute Anterior 44 31/13 41-8(16-8) 25/19 29/15
uveitis (2-38) (19-79) (1-94)
Totals 317 207/110 (39-4 yr) 162/155 200/117
(1-88) (9-84) (1-71)

Table2 Estimates of pupillary diameters in each of eight diagnostic categories of patients with

unilaterally inflamed (‘red’) eye
1\; umber Pupil diameter* of: Difference* (mm)
0
Diag pati ‘white’ eye ‘red’ eye (‘white’~red’)
Subconjunctival 23 3-89 (0-64) 3:96 (0-67) —0-065 (0-23)
haemorrhage t=1-36, p>0-1
Conjunctivitis 131 4-31(1-00) 4-27 (0-48) +0-042 (0-26)
t=1-84, p>0-05
Episcleritis 13 3-77(1-11) 3:77(1-11) (-
Corneal foreign 16 3-75(0-97) 3:63(0-92) +0-125(0-34)
body =147, p>0-1
Corneal 51 408 (1-14) 3-74(1-05) +0-343(0-51)
abrasion ) t=4-80, p<0-001
i 31 4.10(1-29) 3:89(1-22) +0-210(0-51)
keratitis t=2-29, p<0-05
Dendritic 8 3:75(0-76) 3:25(0-89) +0-500 (0-66)
keratitis t=2-14, p>0-05
Acute anterior 44 4-10(0-87) 365 (0-84) +0-455 (0-62)
uveitis t=4-87, p<0-001
* Mean (standard deviation).

Table3 The incidence of anisocoria in each diagnosis and the frequency of anisocoria in which
the pupil is smaller on the affected (‘red’) side

Number(%) of
patients with
anisocoria Number with red eye smaller anisocoria
All Blue Brouwn Significance
Daagnosis (blue/brown) eyest eyes eyes p)*
Subconjunctival 2 (9%) 0/2 0 0 0-48
haemorrhage any
Conjunctivitis (l; /; § 1%) 11/14 6 5 0-06
Episcleritis 0(0%) 0 0 0 -
Corneal foreign 5(31%) 4/5 3 1 0-37
body (3/2)
Corneal 21 (41%) 20/21 13 7 <0-0001
abrasion (14/7)
Marginal 10 (32%) 9/10 3 <0-03
Kkeratitis 3)
Dendritic 4 (50%) 4/4 3 1 0-13
keratitis /1)
Acute anterior 24 (55%) 22/24 19 3 <0-0002
uveitis (20/4)

*Two-tail probability of drawing observed overall incidence (1) of ‘red eye smaller’ anisocoria.

subconjunctival haemorrhage (3-96 mm, 23 eyes)
and dendritic keratitis (3:25 mm, 8 eyes;
p<0-05).

The difference between fellow eyes (‘white’
eye pupillary diameter minus ‘red’ eye pupillary
diameter) is presented in Table 2. Average
differences were significantly different from zero
in the groups with marginal keratitis (p<<0-05),
corneal abrasion (p<0:001), or iritis (p<0-001).

The incidence of anisocoria varied with the
different diagnoses— between 0% with episcleritis
and 55% with uveitis (Table 3). The relative

Pearson, Rose

frequency of anisocoria in blue/grey eyes as
compared with brown/green eyes with the same
diagnosis ranged from 1-0 for subconjunctival
haemorrhage or conjunctivitis to 5-0 for iritis
(Table 3). This contrasts with an iris colour
frequency-ratio of 1-71 for blue/grey eyes with
respect to brown/green eyes.

In the 80 eyes with anisocoria, ‘red eye smaller’
anisocoria occurred in 70 eyes, and the propor-
tion was similar in the two groups of iris
colouration (for each of the diagnoses — Table 3).
The incidence of ‘red eye smaller’ anisocoria,
without respect to iris colour, ranged from 0%
(with subconjunctival haemorrhage) to greater
than 90% (marginal keratitis, iritis, corneal
abrasion, or dendritic ulceration). The prob-
ability of drawing the incidences as observed, or
ones more extreme, is presented in Table 3. In
each of the three conditions with significant
anisocoria the symptoms were of similar duration
in those eyes with and those without unequal
pupils. With marginal Keratitis the mean
duration of symptoms in the anisocoric group
was 4-6 days (SD 8-3 days, 10 eyes), whereas
those with equal pupils had 3-9 days’ mean
duration (SD 3-1 days, 21 eyes), and, similarly,
with corneal abrasion (anisocorics: 2:6, SD 4-4
days, 21 eyes; isocorics: 2:3, SD 32, days, 30
eyes) and with iritis (anisocorics: 5-0, SD 72,
days, 24 eyes; isocorics: 9-8, SD 15-6, 20 eyes)

Discussion

In the present investigation a relative miosis,
significant in both degree and incidence, was
present in eyes with corneal abrasion, marginal
Kkeratitis, and acute anterior uveitis. This possibly
reflects the mechanisms involved in the ocular
response to injury.

Corneal abrasion is associated with marked
stimulation of afferent fibres of the’trigeminal
nerve, manifest clinically as extreme pain. In
these eyes it is probable that the miosis is
mediated through a trigeminal axon reflex, with
release of substance P (and possibly CGRP) at
nerve fibres on the sphincter pupillae.

With acute anterior uveitis the miosis is
probably due to an accumulation of prosta-
glandins and other autocoids within the inflamed
eye."” The presence of pain with acute anterior
uveitis might, however, imply a partial mediation
through trigeminal axon reflexes. Similarly, the
miosis of marginal keratitis is probably induced
by both neuronal and antocoid mechanisms,
marginal Keratitis being an immune process
occurring at a site rich in trigeminal sensory
innervation.

Subconjunctival haemorrhage, conjunctivitis,
and episcleritis did not cause a significant miosis
in the present investigation, perhaps because
these diseases occur in tissues remote from the
anterior chamber of the eye and in tissues with
relatively poor trigeminal innervation.

The absence of significant miosis with corneal
foreign bodies or dendritic keratitis (Tables 2
and 3) would appear to be enigmatic, these
lesions arising in tissues with considerable
trigeminal innervation. However, although a
corneal foreign body disrupts corneal
(trigeminal) nerves, this occurs over a very much
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smaller area than that with most corneal
abrasions. Moreover, whereas an abrasion
exposes nerve endings, those under a foreign
body are not exposed to the external environ-
ment. The relatively painless nature of corneal
foreign bodies, as compared with abrasions, is
compatible with a reduced trigeminal afferent
stimulation. The lack of a significant miosis with

herpetic dendritic keratitis is probably due to

insufficient numbers in this group (eight cases).
It is possible, however, that both the absence of
intraocular inflammation and a malfunctioning
of virus affected trigeminal neurons might
reduce the incidence of miosis in such eyes.

To elucidate further the mechanisms causing
miosis in ocular disease it would be of particular
interest to ascertain whether blockage of the
trigeminal afferent response with topical
anaesthesia reduces or prevents the miosis in, for
example, patients with corneal abrasion.
Similarly, the use of antagonists to prostaglandin
synthesis might prevent the miosis associated
with marginal keratitis or acute anterior uveitis,
this reflecting a role for autocoids in these
diseases.
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