
EXTENDED REPORT

Unilateral high myopia: optical components, associated
factors, and visual outcomes
A H Weiss
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Br J Ophthalmol 2003;87:1025–1031

Aim: To elucidate the optical basis for unilateral high myopia and to identify the factors associated with
its development.
Methods: Medical records of 48 children (aged 4 months to 17 years; mean age 6.8 years) with uni-
lateral high myopia (5 dioptres or more) seen consecutively by the author during a 15 year period were
reviewed. 45 (94%) of the 48 patients had unilateral axial myopia.
Results: The mean refractive difference between paired eyes was 9.4 (SD 3.6) dioptres and the more
myopic eye was on average 3.3 (1.8) mm longer than the less myopic eye. All but three of the patients
had an ocular disorder associated with reduced acuity, central nervous system abnormality, or family
history of high myopia.
Conclusion: Clinical conditions associated with unilateral high myopia can be identified in the major-
ity of patients and often account for the associated visual impairment.

Unilateral high myopia is an uncommon condition, unlike

myopia in general which is found in 15% of children by

age 15 years.1–3 Although the eye is too long for its opti-

cal power in myopia, the two eyes typically grow by the same

amount resulting in symmetric myopia. The presence of

asymmetric myopia indicates that either the axial growth or

the combined refractive power of the cornea and lens is differ-

ent between eyes. Axial and refractive myopia can be

distinguished on the basis of measurements of corneal power

and total axial length. Few published reports have addressed

the optical basis for anisometropic myopia derived from these

measurements. Sorsby et al inferred from measurements of

refractive power in 68 patients that increased axial length was

the major cause of anisometropic myopia.4

Most other studies of anisometropic myopia have focused

on treatment and visual outcomes.5–7 Clinical findings have not

been emphasised except by Rosenthal et al who reported fun-

dus abnormalities (staphyloma and pigmentary disturbances)

or cataract in seven of 53 patients.8 But conversely, numerous

studies have stressed the increased incidence of axial myopia

in monocularly deprived animals9–14 and in human infants

with the unilateral presence of blepharoptosis, corneal opaci-

fication, cataract, or vitreous haemorrhage.15–18 A higher

incidence has also been reported with medullated nerve fibres

and optic nerve hypoplasia.19 20 Whether there is a significant

prevalence of these predisposing factors in unselected patients

with anisometropic myopia is unknown.

A consecutive series of patients with unilateral high myopia

were evaluated with the intent of identifying associated clini-

cal conditions and learning more about the mechanisms that

underlie unilateral axial myopia and visual impairment.

PATIENTS AND METHODS
The study sample consisted of all children with unilateral high

myopia, seen consecutively over a 15 year period. Unilateral

high myopia was defined as relative myopia of at least 5 diopt-

res with absolute myopia of at least 3.5 dioptres. Since meas-

urements of total axial length (TAL) and corneal power have

been a routine part of my examination, the majority of

patients with unilateral high myopia were entered into this

study. Patients who had undergone cataract removal or scleral

buckling procedures were excluded.

All patients had complete eye examinations. Refractions

were determined 40 minutes after instilling one or two drops

of cyclopentolate. (Cyclopentolate 0.5% was used in infants

less than 6 months of age, 1.0% was used in children between

the ages of 6 months and 2 years, and 2% was used in older

children.) Total axial length (TAL) was measured by A-scan

ultrasonography (Ophthascan; Biophysic Medical, Clermont-

Ferrand, France). Corneal power was measured with a table

mounted keratometer (CLC Ophthalmometer; American

Optical, Buffalo, NY, USA), or hand held keratometer (MK

500; Nidek, Tokyo, Japan). All measurements of TAL and cor-

neal power were done in awake children in the outpatient

clinic.

Axial myopia was defined as myopia which was due to an

interocular difference in TAL. Refractive myopia was defined

as myopia which was due to an increased refractive power of

the cornea, lens, or both. Axial anisometropic myopia was

considered to be absolute when the TAL of the more myopic

eye was above the normal range and relative when the TAL of

the more myopic eye was within the normal range or below.

Visual acuities were measured using optotypes, Allen cards,

or Teller acuity cards (TACs) in 40 patients depending upon

age and ability level. To provide a common measure and linear

scale, acuities were transformed into the logarithm of the

maximal angle of resolution in minutes of arc (logMAR)

where 20/20 = 0.0, 20/200 = 1.0, etc. Acuities of 20/2000 or

less were arbitrarily assigned a value of 2.0.

Ten patients in this series were treated for amblyopia with

occlusion therapy. The remaining 38 patients were not treated

for amblyopia because they were visually mature (8 years of

age or older) or the underlying ocular abnormality was severe

enough to account for the reduced vision.

RESULTS
Forty eight patients (23 males, 25 females) ranging from 4

months to 17 years of age (mean age 6.8 years) satisfied the

selection criteria. The more myopic eye was the right eye in 21

patients. Forty five of the 48 patients had axial myopia and

three had refractive myopia.

Anisometropic myopia was also categorised on the basis of

the refraction in the fellow eye. Twelve of the patients had ani-

sometropic bilateral myopia where both eyes are myopic; 19
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had mixed anisometropic myopia where one eye is myopic and

the other eye is hyperopic (1 dioptre or more); and 17 had ani-

sometropic unilateral myopia where one eye is myopic and the

other eye is emmetropic. Figure 1 shows the bilateral

refractions in dioptres for the 42 patients who were aged 10

years or younger.

Twenty seven (56%) of the patients had esotropia (16) or

exotropia (11). The remaining 21 patients were orthophoric or

had microstrabismus. Binocularity was reduced or absent in

all but one patient in whom it was measured.

Corneal power was measured bilaterally in 24 (50%) of the

48 patients. Corneal power (in spherical equivalent) ranged

from 40.0 to 49.4 dioptres (mean 44.4 dioptres). The mean

(SD) for the interocular difference in corneal power was 0.1

(0.1) dioptres.

Figure 2 shows the bilateral TAL values in millimetres ver-

sus age in months for 42 patients with anisometropic myopia

who were age 10 years or younger. The mean values and 95%

confidence intervals for age similar normal subjects are shown

for comparison.21 For six older children normative values were

extrapolated to a mean TAL of 23.8 mm determined by Gordon

et al22 (data not shown). Among the 45 patients with axial

myopia the more myopic eye was above the upper 95% confi-

dence band in 26 (57.8%) of 45 patients or within the 95%

confidence interval in 19 (42.2%) patients. By comparison, the

less myopic eye was within the 95% confidence interval in 39

(86.7%) patients or below in six patients. In other words, the
anisometropic axial myopia was absolute in 57.8% of patients
and relative in the remaining 42.2%.

Figure 3 compares the refractive difference in dioptres
between eyes with the corresponding difference in TAL in
millimetres. The mean refractive difference was 9.4 (SD 3.6)
dioptres (range 4.5–18.2 dioptres). The more myopic eye was
an average 3.3 (1.8) mm (range 0.8–8.9 mm) longer than the
less myopic eye. A slope of 0.34 for the regression line
indicates that there is a 2.9 dioptre refractive difference for
each 1 mm of TAL difference. Thus, for all patients, the inte-
rocular refractive difference was predominantly accounted
for by the interocular difference in TAL (r2 = 0.62; p <0.001).

Three (6%) of the patients had unilateral refractive
myopia associated with lens abnormalities. One of these three
patients had a previous corneal laceration complicated by lens
subluxation and segmental cataract. A second patient had lens
subluxation following blunt ocular trauma. A third patient
had a unilateral malformation of the anterior segment with a
thickened lens compared to the other eye (7.9 mm versus 4.1
mm). The mean refractive difference between the myopic eye
and the less myopic eye was 8.4 dioptres (range 7.5–9.7). In
each patient the interocular refractive difference was due to an
increase in refractive power of the lens. The mean interocular
difference in TAL was 0.1 mm (range 0.0–0.2) and corneal

power of both eyes was equal.

Ocular disorders, systemic abnormalities, or relevant family

history which were found to be associated with unilateral high

myopia are listed in Table 1. Relevant factors were identified in

all but three patients. Fifteen (31.3%) patients had optic nerve

abnormalities including hypoplasia (10), myelinated nerve

fibres (three), atrophy (one), and coloboma (one). Optic nerve

hypoplasia was segmental in four patients, diffuse in six

patients. Ten (20.8%) of the patients had CNS abnormalities in

Figure 1 Refractions in dioptres for 42 patients with unilateral high
myopia. Hyperopic refractions are represented by unsigned values
and myopic refractions by minus (–) values.

Figure 2 Total axial length (TAL) values in 42 patients with
unilateral high myopia. For each pair of eyes the circle represents
the total axial length of the more myopic eye and the square
represents the total axial length of the less myopic eye. The mean
total axial length values for normal subjects (middle curve) and upper
and lower 95% confidence bands (outer curves) are shown for
comparison.

Figure 3 The refractive difference between the more myopic eye
and less myopic eye in dioptres is compared with the difference in
their total axial length in millimetres.

Table 1 Factors associated with development of
unilateral high myopia

Associated factor Number of patients (%)

Optic nerve disorder 15 (31.3)
CNS abnormality 10 (20.8)
Lens abnormality 6 (12.5)
Retinopathy of prematurity 5 (10.4)
Family history of high myopia 3 (6.3)
Buphthalmos 3 (6.3)
Macular scar/chorioretinal coloboma 2 (4.1)
Congenital ptosis 1 (2.0)
None* 3 (6.3)

*One of these patients had nasomaxillary dysplasia (Binder
syndrome).
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early life related to perinatal hypoxic ischaemic injury (four),

meningitis (two), trauma (two), congenital hydrocephalus

(one), or bilateral occipital lobe infarctions (one). Lens abnor-

malities were implicated in six (12%) patients, three with axial

myopia and three with refractive myopia (see preceding para-

graph). Of those with axial myopia, two had fetal nuclear

cataracts and one had posterior lenticonus. Three (6.6%) of the

patients had buphthalmos, two with unilateral or asymmetric

glaucoma and one with neurofibromatosis. There was a fam-

ily history of bilateral high myopia in three patients, one with

hemifacial microsomy (case 3) and one with a presumed

defect in unilateral emmetropisation (case 1). One of the

patients without a known associated condition had nasomax-

illary dysplasia (Binder syndrome).

Five patients were born prematurely (mean gestational age

26.6 weeks) and had a history of retinopathy of prematurity

(ROP). The TAL of the longer eye was within the normal

range in two patients and below in three patients.21 The more

myopic eye was on average 2.8 mm (range 1.4–5.3 mm)

longer than the less myopic eye. Corneal powers of paired

eyes were within 1.5 dioptres of each other. All of the patients

had ROP residua in the posterior pole. The relation of

anisometropic myopia to total axial length and ROP residua is

shown in Table 2.

Acuities were bilaterally measured with optical correction

in 40 patients using the Snellen test (32), Allen cards (six), or

the Teller acuity card procedure (two). Data from the remain-

ing eight patients in whom acuities were not measured

objectively were excluded. Figure 4 is a scatter plot of the

acuity data. For 34 of 40 patients, acuity is worse in the more

myopic eye with 30 of those having acuities between 20/20

and 20/40 (0.0 to 0.3 logMAR) in the less myopic eye and

20/200 to 20/2000 (1.0 to 2.0 logMAR) in the more myopic

eye. Five of the six patients in whom the acuity of the more

myopic eye was equal to or better than that of the less myopic

eye had bilateral abnormalities with probable asymmetric

severity of involvement (optic atrophy, chorioretinal

coloboma, ROP, or occipital lobe infarction). The one patient

with 20/20 acuity bilaterally had a normal eye examination

(case 3).

The following case reports are presented because each

implicates a novel mechanism associated with asymmetric eye

growth.

Case 1
A 2 month old girl enrolled in a longitudinal study of visual

development was noted to have anisometropic hyperopia

(+0.50 + 0.50 × 60 right eye; +3.75 + 0.75 × 130 left eye).

Visual acuity was 20/130 right eye and 20/180 left eye using

TACs. Examination of the anterior and posterior segments was

normal. Family history revealed that father had high myopia

and mother acquired mild myopia in her late teens. At 5

months visual acuity was 20/130 right eye and 20/360 left eye

and the refraction was the same. The child was prescribed her

full hyperopic correction to treat amblyopia left eye and to

maximise binocular visual development. Repeat refraction at 8

months was –0.50 + 0.25 × 90 right eye and −4.25 left eye.

Visual acuity was 20/94 right eye and 20/130 left eye.

Measurements of TAL were 20.1 mm right eye and 20.9 mm

left eye. Follow up at 21 months revealed visual acuity 20/32

right eye; 20/63 left eye with spectacles and part time

occlusion right eye (3 hours/day). Refraction was +1.00 +

0.25 × 90 right eye −4.00 + 0.50 × 180 left eye. TAL values were

21.4 mm right eye and 22.3 mm left eye.

Comment
Unilateral high myopia was presumably due to a primary

defect of emmetropisation in one eye.

CASE 2
A previously healthy 6 month old child was initially evaluated

for a bilateral occipital lobe infarction following blunt head

trauma. Falling between two bedposts, the infant crushed his

Table 2 Relation of anisometropic myopia to visual acuity, total axial length, and
ROP residua

Case
Age
(years) Sex Eye

Visual
acuity Refraction (dioptres)

TAL
(mm) ROP residua

A 0.8 F R CSM* −8.50 + 1.50 × 45° 18.4 Macular heterotropia
L UCUSUM −1.50 + 1.00 × 180° 15.0 Retinal fold

B 2.3 M R CSM −5.75 + 1.00 × 180° 19.2 Normal
L UCUSUM +0.50 17.8 Macular heterotopia

C 4.5 F R UCUSUM +1.00 + 1.00 × 105° 15.8 Retinal fold
L CSM −4.00 + 1.00 × 90° 17.8 Normal

D 5.0 F R 5/30 −9.50 23.1 Retinal fold
L 20/30 +0.75 21.2 Normal

E 3.5 F R 10/30 −4.00 23.8 Macular heterotopia
L 1/30 +4.50 18.3 Previous exudative retinal detachment

*CSM = central, steady, and maintained fixation. UCUSUM = uncentral, unsteady, and unmaintained fixation.

Figure 4 Visual acuity of the more myopic eye is compared with
the visual acuity of the less myopic eye in 40 patients. Visual acuity
is expressed as the logarithm of the maximal angle of resolution
(logMAR). Acuities of 20/2000 or less were arbitrarily assigned log
MAR values of 2.0. The diagonal line represents the total distribution
of interocularly identical acuities. Note that single circles located on
the x-axis at the value 2, and on the y-axis at 0.1 and 0.4 represent
two pair of patients with identical acuities.
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head but there were no intraocular haemorrhages suggestive

of non-accidental trauma. Serial brain computed tomograph

(CT) scans showed progression of bilateral occipital lobe atro-

phy. Estimated visual acuity was light perception only. Refrac-

tion at age 20 months was + 2.00 + 100 at 90° right eye and

−9.00 left eye. Fundus examination was normal without

evidence of optic atrophy. TAL values were approximately 21.0

mm right eye and 24.9 mm left eye. Pattern reversal VEPs were

severely reduced and delayed bilaterally. There was no family

history of high myopia.

Comment
The development of unilateral high myopia following a bilat-

eral occipital infarction implicates central brain mechanisms

in the control of ocular growth.

Case 3
A healthy 13 year old child with congenital esotropia was

referred for evaluation of residual esotropia and anisometropic

myopia. She was born at term; growth and development were

normal. Family history was strongly positive for high myopia.

Best corrected acuity was 20/20 in both eyes. External exam-

ination revealed right hemifacial microsomia with microtia.

There was no preauricular tag or ocular dermoid. Refraction

was −1.00 +1.00 at 85° right eye and −6.00 +1.25 at 90° left

eye. Motility examination revealed a 40 dioptre esotropia. Slit

lamp examination was normal. Fundus examination showed

pigmentary changes consistent with axial myopia in the left

eye but was otherwise normal. TAL values were 22.9 mm right

eye and 24.5 left eye. Keratometry readings were 44.00 by

45.75 bilaterally.

Comment
Unilateral high myopia in a child with a strong family history

of bilateral high myopia suggests that hemifacial microsomia

may have offset the genetic propensity of the ipsilateral eye to

grow excessively.

Case 4
An 8 year old boy was seen in consultation for an abnormal

appearing left optic disc with reduced acuity. He was born at

term, and development was age appropriate. A maternal great

grandmother had bilateral high myopia. Acuity was 20/20

right eye and 20/400 left eye. Refraction was +0.50 right eye

and −6.62 left eye. There was a relative left afferent pupillary

defect. Fundus examination demonstrated segmental optic

nerve hypoplasia left eye and normal sized right optic disc (see

Fig 5). TAL values were 21.9 mm right eye and 24.1 mm left

eye. Keratometry readings were 45.0 dioptres bilaterally.

Comment
The association of optic nerve hypoplasia with unilateral high

myopia implicates local retinal and/or central brain mecha-

nisms in the control of ocular growth.

DISCUSSION
We found that 94% of children with unilateral high myopia (5

dioptres or more) had axial elongation of the more myopic eye

as the cause of myopic anisometropia confirming the results of

Sorsby.4 Comparing the TAL of the more myopic eye with age

matched normative data, we found that the anisometropia

was absolute in 57.8% of patients and relative in the remain-

ing 42.2%. Only three (6%) of the patients had unilateral high

myopia on a refractive basis. Two of the three patients had lens

subluxation following blunt trauma. None of these patients

had unilateral high myopia resulting primarily from asym-

metric increases in corneal power. Excluding patients with eye

trauma, all but one patient had unilateral high myopia due to

axial length differences.

The higher prevalence of high myopia in children born to

highly myopic parents and Mendelian inheritance pattern in

some families with high myopia suggest there is an

underlying genetic defect in this condition.23–27 Why a genetic

defect in the growth plan of the eye would lead to unilateral

high myopia is puzzling. One possible explanation for the dis-

similar growth between eyes is skewed lyonisation in females

heterozygous for X linked myopia. Significantly, each of the

three patients in this series with a family history of high myo-

pia were females. Selective inactivation of one parental

chromosome in each eye progenitor may lead to predominant

expression of the myopia gene in one eye but not in the fellow

eye. Precedence for skewed X chromosome inactivation in the

eye can be found in monozygotic twins and eye pairs of indi-

viduals discordant for colour vision deficiency.28 29 Alterna-

tively, local environmental factors may be important. For

example the patient (case 3) with unilateral hemifacial

microsomy may have inherited the propensity to high myopia

bilaterally but the facial deformation may have influenced the

growth of the ipsilateral eye, thereby cancelling the myopia.

Beginning with the work of Wiesel and Raviola on axial

myopia induced by form deprivation, environmental factors

have been shown to influence how the eye grows. Experimen-

tal animals deprived of form vision by suturing the eyelid shut

or optical defocusing and human counterparts with ptosis,

media opacities can develop ipsilateral axial myopia.9–18

Reduction in the quality of visual inputs presumably provides

a weak feedback signal to the central growth control

mechanism, thereby resulting in excessive axial elongation

under certain conditions. That over 40% of our patients had an

obstruction within the visual axis (ptosis, cataract) or

anatomic defect of the lens, optic nerve, or macula implicates

a vision dependent mechanism.

Figure 5 Fundus photographs of an 8 year old boy with unilateral
high myopia due to segmental optic nerve hypoplasia left eye. Note
that the inferotemporal portion of the left optic disc is truncated and
separated from the adjacent pigment epithelium by a crescent of
peripapillary tissue.
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Although the results presented here focus on the relation
between monocular visual deprivation and axial myopia, deg-
radation of visual input is also associated with axial
hyperopia.30 31 These data suggest that the sign of the induced
refractive error is influenced by severity of visual deprivation
and postnatal age. For example, Bradley et al31 have shown in
rhesus monkeys that treatment of one eye with a diffuser
contact lens retards the growth of the treated eye. In this
experiment, the diffuser lens results in a loss of contrast sen-
sitivities across all spatial frequencies relative to severe form
deprivation, which differentially degrades high spatial fre-
quency inputs. Moreover, this study highlights the impact of

age by showing that visual deprivation from birth induces

axial hyperopia. In comparison, unilateral form deprivation

during the infantile phase of ocular growth9–18 or adolescence

tends to be associated with excessive axial elongation.32

It is important to mention that non-visually dependent

mechanisms may be involved in the regulation of ocular

growth. Local post-receptoral mechanisms seem to be impor-

tant. For example, with disorders of the optic nerve and

macula the loss of ganglion cells or other retinal cell types have

been implicated in the disturbance of local growth

mechanisms.33–35

A large percentage (31%) of patients with anisometropic

myopia had abnormalities of the optic nerve of which

hypoplasia was the most frequent. The high prevalence of

unilateral optic nerve hypoplasia in this study compared to

previous studies suggests that in the presence of high axial

myopia, the concurrent presence of optic nerve hypoplasia is

underappreciated. Distinguishing the hypoplastic disc from

the optic disc distorted by high myopia can be difficult, espe-

cially when the optic disc margin is poorly demarcated.

Furthermore, the hypoplastic disc appears larger when viewed

through the ophthalmoscope, owing to the magnification

effects of high myopia.36 37 Segmental hypoplasia of the

temporal optic disc can mimic the tilted optic disc if the peri-

papillary crescent is mistaken for the temporal portion of the

nerve. The observation of high axial myopia with segmental

hypoplasia confirms that even modest abnormalities of the

optic nerve can be a predisposing factor.38

Myelinated nerve fibres deserve special mention because of

their frequent occurrence and well known association with

axial myopia and refractory amblyopia.19 20 The abnormality of

the optic nerve involves more than just ectopic myelinisation

beyond the lamina cribrosa. Visual acuity is usually reduced,

there is variable presence of a relative afferent pupillary defect,

and VEPs are reported to be abnormal. These visual deficits
suggest that the nerve axons and/or visual connections are
functionally defective. During development axon signals
induce progenitor cells invading the optic nerve to differenti-
ate into type 2 astrocytes or oligodendrocytes.39–41 Developmen-
tal abnormalities of nerve axons may lead to faulty
differentiation of these precursor cells into oligodendrocytes
resulting in ectopic production of myelin within the retinal
ganglion cell layer. Myelinated nerve fibres are probably an
epiphenomenon caused by the same axonal abnormality that
underlies reduced visual function and leads to axial myopia.

Central nervous system abnormalities were the most
frequent predisposing factor after optic nerve abnormalities.
This association suggests the central nervous system influ-
ences eye growth but the literature on this subject is sparse.
Raviola and Wiesel hypothesised that striate cortex receives
visual inputs and provides feedback signals to subcortical
visual mechanisms which, in turn, exert control over eye
growth. However, in monkeys, surgical removal of both occipi-
tal lobes had no abortive effect on lid suture induced myopia,
and pharmacological paralysis of accommodation (with atro-
pine) or stimulation (with isofluorophate) had an inconsistent
effect that was species dependent. Despite these inconsisten-
cies, they concluded that axial myopia is caused by an altera-
tion of visual inputs and mediated by the nervous system. By
the same mechanism, distortion of visual inputs by the CNS
abnormalities described in our study may lead to axial myopia.

One patient (case 1) with longitudinal data provided
important insights into the mechanism that regulates
emmetropisation during visual development. Initially this
infant was found to have anisometropic hyperopia in the left
eye (+0.50 right eye + 3.75 left eye) which evolved within a
few months without treatment into anisometropic myopia in
the left eye (−0.50 right eye −3.50 left eye). One interpretation
of this observation is that growth of the left eye lagged initially
and then accelerated, overshooting the amount required for
emmetropia. That is, there seemed to be a primary defect in
the process of emmetropisation in the affected eye.42–44 Why
this growth disturbance occurred unilaterally is unclear but
the fact that concurrent acuity differences paralleled the
refractive differences suggest the underlying mechanism is
vision dependent. The same scenario might apply to other
cases of “idiopathic” unilateral axial myopia where the eye
is otherwise normal and there is no history of visual depriva-
tion.

Congenital glaucoma was readily identified as another pre-
disposing factor in two patients. In the immature eye where

Figure 6 Algorithm for diagnostic
evaluation of the patient with
unilateral high myopia which is
based on axial length measurements,
clinical findings, and relevant history.

Unilateral high myopia 1029

www.bjophthalmol.com

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bjo.bm

j.com
/

B
r J O

phthalm
ol: first published as 10.1136/bjo.87.8.1025 on 24 July 2003. D

ow
nloaded from

 

http://bjo.bmj.com/


the cornea and sclera are still distensible, one eye may differ-
entially elongate due to unilateral or asymmetric increases in
intraocular pressure. However, the severity of myopia may not
reflect the full amount of axial elongation as the myopia is
partially reduced by corneal flattening or posterior displace-
ment of the lens. The possibility that corneal haze or
glaucomatous optic nerve damage predisposed to axial
elongation on the basis of degraded visual inputs can not be
excluded.

Anisometropic myopia is a common sequela of ROP.45 The
incidence of anisometropia (defined as an interocular
refractive difference of 2 dioptres or more in spherical equiva-
lence) in the CRYO-ROP study was as high as 49% (57 of 117)
among the subset of infants with myopia and active ROP in
zone 2 (stage 3) or zone 1. Previous studies including axial
length measurements have reported shortened, normal or
elongated lengths of ROP eyes.46–48 Since TAL is usually normal
or abnormally short in ROP eyes, the myopia has been prima-
rily attributed to increases in lens power.49 For the five patients
with ROP in this series the more myopic eye was normal size
or small but still longer than the fellow eye, indicating that
TAL difference was the principal cause of anisometropic myo-
pia. Thus, the axial elongation of the more myopic eye was
only relative to the fellow eye which was abnormally small
and included ROP residue in four of five patients. Taken
together these findings suggest that the severe anisometropic
myopia sometimes associated with ROP is primarily due to the
reduced growth of the less myopic eye. Furthermore, the more
myopic and longer eye tended to have the better visual acuity
and more normal appearing macula.

Similar to previous studies which reported visual acuities of
20/100 or worse in 50–85% of patients with anisometropic
myopia,6–8 75% of the patients in this study had acuities of
20/200 or worse in the affected eye. Reduced acuities were
usually attributed to anisometropic amblyopia and coexisting
ocular abnormalities.5–8 50 Since the mean age of our patients (7
years) placed them close to visual maturity, this study cannot
adequately address the potential benefits of spectacle correc-
tion and amblyopia treatment. Pollard et al reported visual
acuities of 20/40 or better in 22 of 40 patients with unilateral
high myopia after amblyopia treatment.5 By comparison other
investigators have reported that visual loss is refractory to
treatment in the majority of patients.6–8

In summary, nearly 90% of the patients with axial myopia
had an associated abnormality of the eye, central nervous
system, or family history of high myopia. In previous studies,
excluding those devoted to specific conditions, little attention
has been given to the clinical background in which unilateral
high myopia appears. Such a high prevalence of associated
pathology in the present series suggests that axial myopia is
usually a consequence of a pre-existing abnormality. For
patients with a history of a traumatic lens injury, congenital
glaucoma, or ROP, the cause for the unilateral high myopia is
usually clear. Finding unilateral axial myopia in a patient
without a relevant ocular history should prompt the
ophthalmologist to look critically for predisposing ocular
defects (especially optic nerve disorders) and to carefully
consider the perinatal and family history. In an attempt to
systematise the diagnostic evaluation of the patient with
unilateral high myopia, I propose an algorithm based on my
experience (Fig 6).
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