
Maculopathy, Fundus Changes and Anterior Lenticonus in 
Alport Syndrome

Introduction

Alport syndrome is a hereditary disorder resulting from mu-
tations in the COL4A5 (X-linked) or COL4A3 and COL4A4 
(autosomal recessive) collagen genes, which can lead to the 
absence of collagen IV in basement membranes in the kidney 
glomeruli, cochlea, or the lens, and cause hematuria, renal 
failure, sensorineural hearing loss, and ocular abnormalities 
in the cornea, lens, or retina (1). Most cases (85%) are clas-
sified as an X-linked inheritance (XLAS), while an autosomal 
recessive (ARAS) classification accounts for 10%, and 5% 
are categorized as autosomal dominant Alport’s syndrome 
(ADAS) (1). This case report describes characteristic ocular 

manifestations that were instrumental in making a diagnosis 
of Alport syndrome.

Case Report

A 51-year-old male patient presented with progressive high 
myopia of the left eye and gradual decreased left eye visual 
acuity. The right eye was amaurotic due to a prior trauma. 
A complete ophthalmological exam was performed, includ-
ing slit-lamp examination, ultrasound, corneal topography, 
endothelial microscope examination, optical coherence to-
mography (OCT), and fundus photography. The results for 
the left eye were a best corrected visual acuity (BCVA) of 0.4 
(-14.0/-0.5/90°), an unremarkable ultrasound with an axial 
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length of 22.99 mm and an anterior chamber depth of 2.99 
mm (Fig. 1a), unremarkable biometry (Fig. 1b) findings, ante-
rior lenticonus visible with a Pentacam camera system (Ocu-
lus Inc., Menlo Park, CA, USA) (Fig. 1c), oil droplet sign, and 
anterior lenticonus seen in a slit lamp examination (Fig. 2a, 
b), and distorted and blurred fundus images with discernable 
but unclear dots and flecks (Fig. 3a-c).

A full patient history revealed kidney failure at the age 
of 25 and eventual kidney transplantation without specific 
information of a precise diagnosis or the cause of the renal 
failure. An ear, nose, and throat (ENT) examination revealed 
bilateral hearing loss as well. Based on the combination of 
these symptoms, Alport syndrome was suspected and later 
confirmed with genetic analysis that confirmed the presence 

of a mutation in the COL4A5 gene of the X chromosome. 
The patient was referred to a nephrologist.

Blurred retinal images and decreased visual acuity caused 
by anterior lenticonus were indications for clear lens ex-
traction with intraocular lens implantation (Fig. 4a, b). The 
postsurgical BVCA was 0.9 with a +2.75 D presbyopic addi-
tion. The patient no longer had a subjective visual complaint. 
Clear lens extraction was beneficial for clearing the media 
and allowing for macular OCT and clear fundus photography 
to be performed. Left eye macular OCT showed temporal 
macular thining (Fig. 5a) and fundus photography displayed 
dot-and-flek retinopathy (Fig. 5b-d).

Discussion

Alport syndrome is an inherited disease affecting an estimat-
ed 1 in 10.000 individuals (2). It typically includes a combina-
tion of progressive hereditary renal failure, sensorineural and 
usually bilateral hearing loss (80%), and ocular abnormalities 
(found in approximately 40%) (3). Collagen IV is an import-
ant basement membrane-protein, found in the glomerulus, 
cochlea, Descemet’s and Bowman’s membranes of the cor-
nea, capsule of the lens, and the inner limiting and Bruch’s 
membrane of the retina (4).

The renal system usually displays the first symptoms at 
an early age, starting with hematuria and progressing with 
proteinuria followed by high blood pressure even in the teen-
age years. Kidney failure can appear in early adulthood or 
may be delayed until the age of 40 to 50 years (5). In our 
case, the patient did not report any major symptoms during 
childhood, but in early adulthood, he developed end-stage 
renal disease with no clear cause. This is usually the case in a 
male with XLAS, whereas females with XLAS usually do not 
develop kidney failure (5). The usual diagnostic procedure 
for Alport syndrome would be a kidney biopsy, but since this 
patient had already had a kidney transplant, this diagnostic 
technique could not be used.

Bilateral sensorineural hearing loss usually appears by the 
age of 10, often parallel to the appearance of renal symp-
toms (5). Our patient had clinically apparent hearing loss, but 
he attributed this to the prior trauma when he lost vision in 
the other eye. Hearing loss in Alport syndrome is more fre-
quent in males than females. These symptoms appear due to 
cochlear lesions, similar to those in the glomerular basement 
membrane (6).

The cornea is affected in <10% of patients (7). It most 
often presents in the form of erosions or posterior polymor-
phous dystrophy from an abnormal Bowman’s membrane 
and Descemet’s membrane, respectively, in the subendothe-
lium (1). Erosion could lead to the recurrent episodes of oc-
ular pain, photophobia, or blurred vision lasting 2 to 5 days 
(8). Posterior polymorphous corneal dystrophy occurs less 

Figure 1. (a) Left eye ultrasound (axial length: 22.99 mm; flat kera-
totomy: 43.01 D/7.72 mm @ 2°; steep keratotomy: 45.48 D/7.30 mm 
@ 92°; right/spherical equivalent: 7.51 mm/ 44.24 D; cylinder: 2.47 D 
@ 92°; anterior chamber depth: 2.99 mm), (b) unremarkable left eye 
biometry scan, (c) camera image showing left anterior lenticonus.

a b

c

Figure 2. Left eye slit lamp examination revealing (a) oil droplet sign, 
and (b) anterior lenticonus.

a b
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often than erosions, and includes symptoms of photophobia, 
epiphora, or grittiness (7). Our patient did not present with 
any of these corneal signs.

The lens can be affected in a form of cataract and ante-
rior lenticonus. Lenticonus, abnormality in the shape of the 
lens, is a pathognomonic feature of Alport syndrome and is a 
result of a conical anterior lens protrusion through the thin-
nest capsular area (9). In XLAS cases, it affects males more 
than females, and is usually associated with existing renal 
failure (1). Cataract can develop as a result of a process of 
healing of spontaneous capsular ruptures, which appear due 
to the absence of mentioned genes (1). A pathognomonic in-
dicator of lenticonus is an oil droplet sign seen on a slit-lamp 
examination. The abnormal lens shape reduces image focus 

capacity and further decreases visual acuity, leading to the 
necessity for phacoemulsification with intraocular lens im-
plantation (10), as in this case. Myopic shift due to anterior 
lenticonus leads to blurry vision and an inability to perform 
a good fundus examination. In this case, phacoemulsification 
with IOL implantation (Sensar, AR40e +22.0 D; Johnson and 
Johnson, Inc., New Brunswick, NJ, USA) was performed.

The retina is most commonly affected in the form of dot-
and-fleck retinopathy, which is a sign of an abnormal retinal 
pigment, in a central or perimacular area or the periphery. It 
usually does not affect visual acuity or require treatment, as 
in our case. Peripheral lesions are more common and more 
associated with early signs of renal failure (1). Other mani-
festations include temporal macular thinning, which can lead 
to a weakened foveolar reflex, foveal pigment disruption, 
vitelliform maculopathy, or even macular holes (1). In our 
case, temporal thinning was confirmed with macular OCT 
scans. Though less sensitive, OCT is more objective than 
peripheral retinopathy (11). Macular holes, either lamellar or 
giant, are less common and appear due to collagen IV abnor-
malities in the internal limiting membrane (ILM) or Bruch’s 
membrane (12). In this case OCT revealed slight thickening 
of the ILM.

Most ocular features do not affect vision, with the ex-
ception of malformations of the lens, but are diagnostically 
and prognostically useful as they can help to distinguish the 
inheritance type. Inherited renal disease is commonly asso-
ciated with hearing loss, which makes ocular features more 
specific for Alport syndrome diagnostics (1). Some studies 
have shown that ocular malformations are usually present 
in the late stage of this syndrome and that most patients 
already have renal failure and bilateral hearing loss (5), which 
can also indicate a poorer prognosis for these patients.

Most ocular symptoms can be easily overlooked because 
they can be very subtle and cause no visual acuity defects. It is, 
therefore, very important to do a detailed ophthalmological 
examination, including fundus photography and OCT macular 
scans, and to obtain a detailed history about renal and hearing 
symptoms and refer the patient to a nephrologist prompt-
ly. If a child has been diagnosed with Alport syndrome, even 
with no ophthalmological manifestations present, the mother 
should also be ophthalmologically examined.

Figure 3. (a-c) Distorted and blurred fundus images with dots and flecks.

a b c

Figure 4. (a) Before surgery, and (b) after surgery.

a b

Figure 5. (a) Left eye macular optical coherence tomography image 
revealing macular thinning, and (b-d) left eye fundus photography dis-
playing dot-and-fleck retinopathy.

a

c

b
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Male sex combined with ophthalmological finding of dot-
and-flack retinopathy, temporal macular thinning, and an-
terior lenticonus combined with a medical history of renal 
failure, renal transplantation, and sensorineural hearing loss 
led to a clinical diagnosis of Alport syndrome with the classic 
triad: hemorrhagic nephritis, sensorineural hearing loss, and 
characteristic ocular findings. Early diagnosis is important in 
order to provide the appropriate multidisciplinary treatment 
by a nephrologist, an ENT specialist, and an ophthalmologist. 
Early intervention can provide a better renal, hearing, and 
vision prognosis and therefore, better quality of life. 
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