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Abstract. – Purpose and Method: To
present a 26-year-old Italian woman affected by
genetically ascertained Alport syndrome. The
patient underwent a complete ophthalmological
examination including: visual acuity, anterior
and posterior segment biomicroscopy, MP1-mi-
croperimetry, colour fundus retinography, elec-
trofunctional examinations (electrooculogram,
electroretinogram, visually evoked potentials),
computerized perimetry and Spectral Domain
Optical Cohrence Tomography.

Results and Conclusions: Nephritis, haema-
turia but no hearing impairment was observed.
Visual function was normal, also confirmed by
electrofunctional tests and computerized
perimetry. The ocular involvement was only ex-
pressed by an early lamellar macular hole char-
acterized by a density rarefaction in the tomo-
graphic images of both inner retina and superfi-
cial choroid. A rarefaction of the inner choroid in
the whole macular region and in the peripapil-
lary area, unusual for the young age of the pa-
tient, was also evident. We suppose that these
tomographic findings might be caused by alter-
ations of type IV collagen, typical of Alport syn-
drome.
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Introduction

Alport syndrome (AS) is a common inherited
nephropathy often associated with neurosensorial
deafness, haematuria and ocular abnormalities,
with a prevalence of 1:5000. It was firstly de-
scribed by Cecil A. Alport in 1927, observing
that males were more severely affected than fe-
males1.

Since that time, identification of the genetic
loci involved in AS has confirmed that the dis-
ease is genetically heterogeneous and is caused
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by mutations in the COL4A3, COL4A4 and
COL4A5 genes, encoding for alpha-3 (IV), al-
pha-4 (IV), or alpha-5 (IV) chains of Type IV
collagen respectively, a major component of
basement membranes2.

AS may have different inheritance patterns
that are dependent on the genetic mutation:

• X-linked Alport syndrome (XLAS): the most
common form (85%), due to mutations in the
COL4A5 gene;

• Autosomal recessive Alport syndrome
(ARAS): caused by mutations in genes encod-
ing either alpha-3 (IV) or alpha-4 (IV) chains
and is responsible for approximately 10-15%
of the cases;

• Autosomal dominant Alport syndrome
(ADAS): a rare form that is caused by muta-
tions in genes encoding either alpha-3 (IV) or
alpha-4 (IV) chains.

Ocular manifestations of AS typically include
anterior lenticonus, posterior polymorphous
corneal dystrophy, cataract and dot-and-fleck
perimacular retinopathy3-6. However, several oth-
er ocular defects have been reported in the last
few years such as: anterior corneal alterations
and corneal clouding due to accumulation of mu-
copolysaccharides in the Bowman layer5; con-
junctival telangiectasia7; bilateral or giant macu-
lar holes8-12. All these abnormalities are rare in
childhood and increase in frequency and severity
with age3.

In this paper, we present a particular clinical
case of AS, who came to our observation on may
2009. An updated review of this disease has also
been done.

Case Report
A 26-year-old Italian woman affected by AS

was examined at our Clinic on may 2009: she
presented nephritis and haematuria but no hear-
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ing impairment, as confirmed by audiometry.
The diagnosis was made on the basis of the re-
ported clinical signs as well as of the genetically
ascertained X-linked mutation of the COL4A5
gene (XLAS). The patient underwent an ophthal-
mological examination completed by mi-
croperimetry (MP1, Nidek Co., Ltd, Gamagori,
Aichi Prefecture, Japan), colour retinography,
electrofunctional examinations (Electrooculo-
gram EOG; Electroretinogram ERG; Visually
Evoked Potentials VEPs), computerized perime-
try (Humprey 30-2, Humphrey Instruments, San
Leandro, CA, USA) and Spectral Domain Opti-
cal Coherence Tomography (SD-OCT Cirrus,
Carl Zeiss Ophthalmic System, Inc. Humphrey
Division, Dublin, CA, USA).

Far best corrected visual acuity was 20/20 in
both eyes (OU) with a myopic refraction: four
dioptres in the right eye (RE) and three dioptres
in the left eye (LE). Near visual acuity was nor-
mal (J1) in OU. Slit-lamp examination of the an-
terior segment as well as the intraocular pressure
were within normal ranges in OU. The lens was
transparent in OU. Biomicroscopic examination
of the fundus (+90 diopters lens, Volk Optical
Inc., Mentor, OH, USA) detected the presence of
a fairly disorganized vitreous associated with
temporal paleness of the optic disc, a strongly at-
tenuated foveal reflex and slight perimacular
flecks (Figure 1). No visual field alterations were
detected by computerized perimetry in OU. The
electrofunctional tests (EOG, ERG, VEPs) were
normal.

SD-OCT Cirrus was performed using the
Macular Cube 512 × 128 and the 5 Line Raster
protocol for the macula whereas the Optic Disc
Cube 200 × 200 was used for the nerve fiber lay-
er analysis. OCT is a relatively new diagnostic
tool already accepted for evaluation of a wide
range of ocular defects providing structural infor-
mation in a fast, not-invasive and immediately
available way. Recently, High Definition Optical
Coherence Tomography (HD-OCT) employing
Spectral Domain (SD) imaging, enhanced both

resolution (up to five times higher) and speed (up
to 60 times faster than in conventional Time Do-
main modality).

The macular scans showed a thin hypereflec-
tive layer adherent to the inner retinal surface,
corresponding to the posterior hyaloid. A signifi-
cant alteration of the normal foveal profile with
enlargement and stiff margins of the clivus to-
gether with apparent loss of the inner neuroreti-
nal layers was documented (Figure 2). Tomo-
graphic features from both the photoreceptor’s
layer and the retinal pigment epithelium (RPE)
hypereflective band were normal. Conversely, a
localized thickening of the choriocapillaris, cor-
responding to the perimacular flecks documented
by biomicroscopic examination (BME) of the
fundus (Figure 1), was also evident. A rarefac-
tion of the tomographic pattern at the inner
choroid in both the whole macular region and the
peripapillary area, unusually for the young age of
our patient, was also noted (Figure 2).

The nerve fiber layer analysis highlighted a se-
vere binocular defect in the temporal quadrants
of the retinal peripapillary area (Figure 3).

Discussion

Many studies indicate that the eyes of patients
affected by AS present alterations involving vari-
ous tissues, including the conjunctiva, the cornea,
the lens and the retina3-12.

Anterior lenticonus is the pathognomonic fea-
ture in 30% of subjects with AS, its presence be-
ing highly suggestive for the disease3-5. The coni-
cal protrusion of the lens into the ocular anterior
chamber is due to the thin and fragile basement
membrane of the lens capsule. This condition is
usually bilateral, causes a slowly progressive axi-
al myopia, and rarely may progress to anterior
capsular cataract or even spontaneous rupture of
the anterior lens capsule for which surgery is re-
quired8.

Dot-and-fleck retinopathy is the most common
ocular manifestation in patients with AS, occur-
ring in approximately 85% of males with X-
linked disease3,4,6. Rarely observed in childhood,
this retinopathy becomes usually apparent at the
onset of renal failure. Clinical appearance is
characterized by bilateral white and yellow peri-
macular dots and flecks, which usually spare the
fovea but can spread up to the periphery. No as-
sociated visual impairment or night blindness oc-
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Figure 1. Fundus appearance (colour retinography).
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important. The structural weakness of the ILM
associated with the contraction of myofibroblasts
could lead to the formation and enlargement of
macular holes12.

In our patient, the ocular involvement was on-
ly expressed by an early lamellar macular hole
characterized by a density rarefaction in the to-
mographic images of both inner retina and super-
ficial choroid. We hypothesize that this unusual
morphological image of the fovea described by
SD-OCT scanning may be the result of a extra-
cellular matrix collapse of the inner retina due to
the presence of abnormal Type IV collagen, thus
explaining the integrity of both outer layers and
retinal function, as confirmed by electrophysio-
logical tests. The deficiency of the normal pep-
tide could lead to an early structural failure of the
retinal layers. The low presence of other support-
ing cells in the foveal region, such as Müller
cells, might explain the preferential site of this
anatomical modification.

As reported, a thin hypereflective layer adher-
ent to the inner retinal surface and corresponding
to the posterior hyaloid was highlighted by
means of HD-OCT imaging, thus confirming that
an anomalous vitreoretinal adhesion may also be
important in the pathogenesis of macular holes in
AS patients12. We might also suppose an hypo-
thetical imbalance of forces between the abnor-
mal Type IV collagen of the retinal extracellular
matrix and the Type II collagen of the normal vit-
reous body: this additional cause might perhaps
contribute to the structural collapse of the foveal
region, that remains a point of minor resistance.

In addition, we observed a density rarefaction
of the tomographic pattern at the level of the su-
perficial choroids. This feature, not yet described
by other Authors, appears to be unusual if con-
sidering the young age of the patient. We sup-
pose the presence of anomalous Type IV colla-
gen, normally well represented in the intercellu-
lar matrix of the choroids.

curs. Typically, this condition is not highlighted
by fluorescein angiography. These yellowish-
white microdots are thought to be located at the
RPE-Bruch’s membrane-choriocapillaris com-
plex level, mainly due to lipofuscin accumulation
in the RPE or in the Bruch’s membrane. A reduc-
tion of the foveal reflex may also be associated.

Macular hole is a rarely reported manifestation
of AS8-12 and may affect one or both eyes. It may
also appear as lamellar, full thickness or even gi-
ant macular hole, the latter being probably the
evolution of the first two types12. Macular holes
have also been described in other ocular geneti-
cally inherited disorders such as Retinitis Pig-
mentosa (RP), being found in these patients to be
strictly correlated to the presence of vitreoretinal
interface alterations, cellophane maculopathy and
cystic foveal degeneration with clinically signifi-
cant macular edema13. However, the mechanism
and clinical progression of macular holes in AS
affected subjects appear to differ both from that
of RP patients and from that of idiopathic (se-
nile) macular holes. In fact, it has been reported
that macular holes in AS patients are likely relat-
ed to Type IV collagen abnormalities in the inter-
nal limiting membrane (ILM), even though an
anomalous vitreoretinal adhesion may also be

Figure 2. SD-OCT examination.

Figure 3. Nerve fiber layer analysis.



Finally, we reported a severe and binocular
nerve fiber layer defect in the temporal quadrants
of the retinal peripapillary area, detected by
means of the Cirrus-OCT software analysis: this
defect may be perfectly correlated to the slight
temporal pallor of both optic discs observed dur-
ing the BME of the fundus, but is not supported
by computerized perimetry and electrophysiolog-
ical tests that were on the contrary normal. We
hypothesize that the collapse of the intercellular
matrix at the temporal area of the optic disc may
induce a mistake in detecting the real boundaries
of the fiber layers, automatically detected by the
Cirrus-OCT software analysis.

In conclusion, our study confirms that an accu-
rate BME of the fundus associated with SD-OCT
imaging is highly important for the diagnosis of
AS, allowing to understand the early structural
modifications of the ocular involved tissues.
Moreover, this clinical case appears to be unusu-
al, being characterized by nephritis and haema-
turia but no hearing or vision loss. The particular
tomographic findings that we observed support
the more growing role of SD-OCT imaging in
early detecting AS and understanding its
etiopathological mechanisms.
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