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X linked ocular albinism in Japanese patients

Takashi Shiono, Masahiro Tsunoda, Yasuschi Chida, Mitsuru Nakazawa, Makoto Tamai

Abstract
Thirteen affected Japanese male patients
and 13 female carriers with X linked
ocular albinism from seven families were
examined to assess their clinical findings
and to compare them with those of white
and black patients. Affected Japanese
patients had poor visual acuity, horizontal
nystagmus, macular hypoplasia, and loss
of stereopsis. Some affected patients had
exotropia. Most affected patients had
non-albinotic fundus with moderate pig-
mentation. The amount ofpigment in the
fundus varied among affected patients
and appeared to be between that of the
white and black patients. All affected
patients had brown irides that show no

translucency. Interestingly, two affected
patients had megalocornea and a third
affected patient had posterior embryo-
toxon. All female carriers exhibited
good visual acuity, normal eye position,
stereopsis, brown irides without trans-
lucency, and the typical mosaic pattern
in the fundus. The pigmented iris and
fundus made the correct diagnosis of
these affected patients difficult. Nine
affected patients (70°/0) had been diag-
nosed initially as having congenital
nystagmus, with or without macular
hypoplasia, until they were reviewed for
this study.
(BrJ Ophthalmol 1995; 79: 139-143)

X linked ocular albinism (XLOA), which was
first described by Nettleshipl in 1955, is
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characterised by nystagmus, decreased visual
acuity, strabismus, fundus hypopigmentation
with macular hypoplasia, and iris hypo-
pigmentation with translucency. Posterior
embryotoxon, Axenfeld anomaly,2 3 megalo-
cornea,4 and optic disc hypoplasia5 also have
been reported in a few affected patients. The
fundus of the female carrier6 shows a mosaic
pattern of pigmentation and depigmentation,
which helps to make the diagnosis of XLOA.
Skin and hair are clinically normal. However,
histological examination7-9 of the skin from
both affected patients and female carriers
has disclosed abnormal macromelanosomes,
suggesting that the disorder is systemic and not
confined to the eye. Recent studies of a large
number of white families with XLOA
have confirmed these clinical and histological
findings.10
Fundus and iris pigmentation in black

patients with XLOA11 reportedly differed from
that of white patients. Affected black patients
had brown irides without transillumination,
and their fundi showed moderate pigmenta-
tion, making the correct diagnosis of XLOA
difficult. It has been reported that some
affected Japanese patients with XLOA3 4 12 13
have brown irides and non-albinotic fundi,
showing a degree ofpigmentation between that
of the white and black patients. To date, no
studies have reported on large numbers of
Japanese families with XLOA. In this study, we
examined 13 affected patients and 13 female
carriers from seven families to assess the
phenotypic variation in Japanese patients and
to show how it differs from that of white and
black patients with XLOA.

Table 1 Clinical characteristics ofJapanese patients with X linked ocular albinism

Visual Irs Albinotic
Case/age acuity Refractive errors Position Stereopsis colour fuindus Megalocornea

1 A IV- 1/12 years RE; 0 4 +2-5 D=cyl+3-5 D A90° Orthophoria None Brown No No
LE; 0 4 +2-5 D=cyl+3-0 D A95°

2 A IJI-1/50 years RE; 0-2 -4 0 D Exotropia None Brown Yes No
LE; 0-2 -3-25 D

3 A III-4/39 years RE; 0-2 +10 D=cyl+2 75 D A90° Exotropia ND Brown No No
LE; 0-2 +0 75 D=cyl+2-25 D A900

4 AIV-14/28years RE; 0-4 +1-5D Orthophoria ND Brown No No
LE;0-4 +2-0D

5 B V-1/2 years RE; ND ND Orthophoria ND Brown No No
LE; ND ND

6 B IV-5/16 years RE; 0 3 cyl-3 0 A180° Exotropia None Brown No No
LE; 0 3 cyl-1-75 D A1800

7 B III-5/44 years RE; 0-05 +05 D=cyl+225 D A90° Orthophoria None Brown No No
LE; 0-07 +0 5 D=cyl+2-25 D A90°

8 C III-1/3 months RE; ND ND Orthophoria ND Brown No No
LE; ND ND

9 C 11-3/24 years RE; 0-1 0 Exotropia None Brown No No
LE; 0-1 0

10 D III-1/5 years RE; 0-3 +1-25 D=cyl-30 D A180' Orthophoria ND Brown No Yes
LE; 04 +05 D=cyl-1-5 D A180°

11 E IV-1/10 years RE; 0-3 + 1-25 D=cyl-2-0 D A170° Orthophoria None Brown Yes Yes
LE; 0 3 +2-25 D=cyl-2-5 D A20°

12 F IV-1/10 years RE; 0-4 +10 D=cyl-1 25 D A180° Orthophoria None Brown No No
LE; 04 +1-0 D=cyl-0-25 D A180°

13 G HII-1/12 years RE; 0-3 +2-0 D=cyl-5 0 D A180° Exotropia None Brown No No
LE; 03 +30 D=cyl-3-5 D A180°

ND=not done.
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Figure 1 Kindreds offamilies examined. Family designations (A-G) correspond to those in Table 1. Family B was first
thought to consist of two independentfamilies; therefore, two probands are shown (arrows). X identifies individuals
examined ophthalmologically.

Patients and methods
All 13 affected patients in our series are
Japanese men (Table 1). Family histories
(Fig 1) disclosed X linked inheritance in all
seven families. Two families (families F and G)
had a few affected family members. However,
female members had the mosaic fundus
appearance that is characteristic of carriers
with XLOA, suggesting X linked inheritance.
Each patient underwent a full ophthalmic

examination including best corrected visual
acuity, colour vision (Panel D- 15 and/or
Ishihara plates), and stereopsis (Randot
stereotest). Eye movement, strabismus, and
nystagmus were assessed. Nystagmus was
recorded as absent, horizontal, vertical, rotary,
or mixed. Iris colour, grading of translucency,
presence of posterior embryotoxon, Axenfeld's
anomaly, and megalocornea were also
evaluated. Transillumination of the iris was
performed during routine slit-lamp examina-
tion by transpupillary transillumination as
described by Abrams.14 Fundus photographs,
fluorescein angiography, and skin biopsies
were performed, when possible. Diagnosis of
XLOA was made on the basis of nystagmus,
and foveal hypoplasia in affected male patients
and pigmentary mosaic fundus in female
carriers.

Results
The clinical characteristics of 13 affected male
patients from seven families with XLOA have
been summarised in Table 1. Nine affected
patients had been diagnosed previously as
having congenital motor nystagmus or nystag-
mus with macular hypoplasia. All patients had
dark brown or black hair without albinotic skin.

Visual acuity, which could be measured in
11 affected patients, ranged from 0 05 to 04.
However, most patients (nine of 11 patients)
had visual acuity between 0-2 and 04. Visual
acuity did not deteriorate with time and varied
little among families.

Refractive errors were as follows. Spherical
errors ranged from -4 0 dioptres (DS) to
+3*0 (DS); cylindrical errors ranged from 0 to
5.0 DS; and 15 (68%) of 22 eyes had astig-
matism of 2-0 DS or more.

Five affected patients had exotropia. All
affected patients had horizontal nystagmus.
Older patients demonstrated reduced ampli-
tude with time. We found no relation between
visual acuity and amplitude of nystagmus,
although precise measurements of amplitude
were not conducted. No affected patients
revealed steropsis using the Randot stereotest.
Colour vision was examined in five patients,
and no abnormalities were found.
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I
Figure 2 Iris photograph of affected patient 1 shows

sufficient pigment resulting in brown iris.

All 13 affected patients had brown or light

brown irides that showed no translucency

(Fig 2). Slit-lamp examination revealed

bilateral posterior embryotoxon in one patient.

No patients had Axenfeld's anomaly. Two

patients exhibited megalocornea (Fig 3). The

sizes of these corneas were 13 mm.

Fundus examination disclosed foveal

hypoplasia in all affected patients. The degree

of pigmentation was assessed in all affected

patients. Fundus was considered non-albinotic

if there was sufficient pigment that masked the

underlying choroidal vessels. Eleven affected
patients had sufficient pigmentation in the

fundus (non-albinotic). Two affected patients

(patients 7 and 9) with appropriate pigmnent in

the fundus (Fig 4) showed poor visual acuity,
while two other affected patients (patients 2

and 21) had little pigmentation (Fig 5) and
moderate visual acuity. Fluorescein angio-

graphy, which has performed in two patients
(patients 1 and 7) with non-albinotic fTudus
(Fig 6), disclosed no dark area corresponding

to the macula area (Fig 7). The histopatho-

logical findings of a skin biopsy that was done

in patient 1 showed macromelanosomes

(Fig 8).

Thhirteen female carriers from seven

families were also assessed. All carriers showed
good visual acuity, normal eye position, and

stereopsis. Their hair was dark brown or black,

and their skins were not albinotic. They had

brown or light brown irides without the trans-
illumination defect. They all disclosed a mud
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Figure 3 Photograph of the anterior segment of affected
patient 11 exhibits megalocornea with brown iris.

W_..
Figure 4 Fundus photograph of affected patient 7
denonstrates sufficient pigment to obscure choroidal vessels.

splattered appearance in both,, fundi. The
mosaic pattern in some carriers was more

clearly visible than in others. Fluorescein
angiography was useful to detect the mosaic
pattern (Fig 9). No posterior embryotoxon,
Axenfeld's anomaly, or megalocornea was

found in any female carrier.

Discussion
In this study, we assessed the clinical charac-
teristics of Japanese patients with XLOA. The
visual acuity of these affected male patients
ranged from 005 to 04 and was not progres-
sive. These visual acuities seemed to fall
between those of white and black affected
patients, suggesting a possible relation between
visual acuities and pigmentation in the fundus.
It has been reported that affected black
patients with XLOA1 1 have better visual acuity
than do affected white patients. In affected
Japanese patients with XLOA, albinotic
fundus was found in only two out of 13
patients, while 11 patients disclosed moderate
pigmentation. The amount of pigment in the
fundus varied among the affected Japanese
patients.

Intrafamilial variations in the amount of
pigment also could be found: however, pig-
mentation appeared to be between that of
affected white and black patients. Previous
reports15 16 have correlated the severity of
albinotic characteristics with the degree of
visual pigment. We also examined a patient
who had ocular albinism with unilateral~~~~~-r~~.9 . '~~~

.." ...... l

l

Figure S Fundus photograph of affected patient 2 reveals
little pigtnent. Choroidal vessels can be seen.
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Figure 6 Fundus photograph ofaffected patient 1
demonstrates sufficient pigment.

sectorial pigmentation that reached the macula
and good visual acuity. 17 These findings
suggested that the amount of pigment may be
an important factor in retaining good visual
acuity. Other factors, such as macular hypo-
plasia and nystagmus, also appeared to result
in poor visual acuity because some affected
patients (such as our case 7) had appropriate
pigmentation in the fundus and poor visual
acuity.

In our study, many affected patients with
XLOA had high refractive errors, including
astigmatism, as previously reported.10
Therefore, some degree of amblyopia resulting
from uncorrected refractive errors in early
infancy may be related to low visual acuity in
XLOA. The early correction of refractive
errors should be recommended to obtain
better visual acuity, although it is not clear
whether a failure of emmetropisation relates to
low visual acuity in affected patients with
XLOA. The lack of stereopsis and high in-
cidence of strabismus seen in affected white
patients'0 were also confirmed in our affected
Japanese patients. This relation probably
results from the misrouting of the optic nerve.
In albino patients, most optic nerve fibres
anatomically decussate at the optic chiasma
and project to the contralateral hemisphere.
This finding was also demonstrated by using
visual evoked potentials'8 and positron emis-
sion tomography.'9

Interestingly, all our affected patients
had brown or light brown irides without

Figure 7 Pluorescein angiogram of affected patient 1
discloses no dark area corresponding to the macula.
Choroidal vessels are not clearly visible because ofpigment
in the retinal pigment epithelium.

Figure 8 The histology ofa skin biopsyfrom affected
patient 1 showed macromelanosomes (arrows).
Haematoxylin and eosin, X200.

transillumination. None revealed blue or grey
irides, as seen in affected white patients. The
pigmentation of the iris and fundus made the
correct diagnosis in the affected Japanese
patients difficult. Only 30% of the affected
patients were correctly diagnosed as having
XLOA. The other 700/0 of the affected patients
had been misdiagnosed as having congenital
nystagmus, with or without macular hypo-
plasia. Therefore, XLOA should be considered
in all male infants with nystagmus. The most
predictable clinical signs of XLOA in affected
Japanese patients were nystagmus and macular
hypoplasia, which are seen in all affected
patients.

Examination of the affected patients'
mothers helps make the correct diagnosis,
especially in a small family, because all female
carriers have shown pigmentary mosaicism of
the retinal pigment epithelium in their fundi.
Fluorescein angiography was useful in the
detecting ofpigment mosaicism in the carriers'
fundi when the mosaic was faint. We per-
formed skin biopsy in only one affected patient
who showed macromelanosome. Skin biopsy
was previously performed in two Japanese
patients,3 13 both of whom showed macro-
melanosomes. Skin biopsy could, therefore, be
helpful in making the correct diagnosis in
Japanese patients as well as in white7 10 and
black patients. "I

Figure 9 Rluorescein angiogram of a female carrier shows
clearly the mosaic pattern in the fundus.
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Posterior embryotoxon was found in one

affected patient and megalocomea was seen in
two affected patients in our study. Posterior
embryotoxon which occurs from mild dys-
genesis of the anterior segment is commonly
found in affected white patients with XLOA.10
Megalocornea is often inherited as X linked
recessive disease.20 The recent molecular
biological approach has revealed that the locus
of megalocornea is on Xql 2-q26 - that is, a

different locus from that ofXLOA.21 22YLOA
is thought to be linked to Xp22.3. In addition,
megalocornea was not definitely cosegregated
with XLOA, suggesting that megalocornea
may also result from mild dysgenesis of the
anterior segment as with posterior embryo-
toxon.

This study was supported in part by grant in aid for scientific
research from the Ministry of Education, Science and Culture,
Japan.
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