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Abstract

The aim of this manuscript is to describe a novel retinal finding of Alport syndrome during
surgical management of an associated macular hole. A retrospective chart review of a 65-year-
old man with a diagnosis of Alport syndrome confirmed by renal biopsy was found to have
an associated full-thickness macular hole. Pars-plana vitrectomy surgery with internal limiting
membrane (ILM) peeling was attempted, but intraoperatively the ILM was found to be absent
at the macula. Alport syndrome may be associated with the absence of the ILM. This can com-
plicate attempts at macular hole repair.

© 2021 The Author(s).
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Introduction

Alportsyndrome is a genetic condition that affects the ocular, auditory, and renal systems
[1-3]. Mutations of the COL4 gene result in dysfunctional basement membranes. In the retina,
it has been known to cause parafoveal temporal retinal thinning and full-thickness macular
holes. We describe a novel case of a patient with Alport syndrome who had absence of his
internal limiting membrane (ILM) discovered during vitrectomy surgery for macular hole
repair.
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Case Report

A 65-year-old emmetropic man presented with reduced vision in his left eye. He had been
diagnosed with Alport syndrome at the age of 25 years by renal biopsy and had a notable
family history of Alport syndrome in all of his siblings. His systemic manifestations included
renal failure for which he underwent a renal transplant, sensorineural hearing loss, and
systemic hypertension. Visual acuities were 20/32 right eye and 20/80 left eye. Optical
coherence tomography (OCT) demonstrated marked retinal thinning bilaterally with dot-like
foveal deposits in his right eye and a 453-pm diameter full-thickness macular hole in his left
eye. Alongside retinal thinning, macular holes, and fleck retinopathy, he was also noted to
have posterior lenticonus and cataract, but no signs of corneal dystrophy.

The patient underwent a 25-gauge pars-plana vitrectomy for a repair of his macular hole.
Intraoperatively, he was noted to have an extremely adherent posterior hyaloid, which could
only be elevated to the equator, but detached without leaving residual schitic vitreous. In
addition, the inner limiting membrane was found to be absent, and the retinal surface did not
stain with Brilliant Blue G (ILM-Blue®, DORC, Zuidland, The Netherlands) after 1 min.
Attempts to peel the ILM with ILM forceps and a Finesse Flex loop (Alcon®), proved unsuc-
cessful as only nerve fibre layer was present (shown in Fig. 1). This has been illustrated in the
video attached to the supplementary material (shown in online suppl. Video 1; for all online

Fig. 1. a Left fundus photograph demon-
strating a full-thickness macular hole with
dot-like foveal deposits. b During pars-pla-
na vitrectomy surgery, the posterior hya-
loid was extremely adherent but eventually
was elevated to the equator. Attempts at
staining the ILM with Brilliant Blue G (ILM-
BLUE®) and peeling it with ILM forceps (c)
and a Finesse Flex loop (Alcon®) proved
unsuccessful, as the ILM was found to be ab-
sent (d). e Preoperative OCT, demonstrat-
ing a full-thickness macular hole 453 pm in
diameter. There are dot-like deposits at the
level of the retinal pigment epithelium with-
in the hole, and the posterior hyaloid is still
attached. It is difficult to visualize the ILM.
f Postoperative OCT, showing enlargement
and non-closure of the full-thickness macu-
lar hole. The posterior hyaloid is no longer
visible. ILM, internal limiting membrane;
OCT, optical coherence tomography.
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suppl. material, see www.karger.com/doi/10.1159/000513420). A fluid-gas (sulphur hexa-
fluoride, 26%) tamponade was used. The patient was asked to posture face down for 3 days,
but despite this, the macular hole failed to close post-operatively and his visual acuity failed
to improve.

Discussion

Alport syndrome is a genetic condition effecting 1 in 5,000-50,000 births [1, 2]. Inheri-
tance is X-linked in 85% of cases, and autosomal dominant or autosomal recessive in the
remainder. It primarily affects the basement membranes via mutations in the COL4 genes
encoding for type-IV collagen [2]. Specifically, it has been noted that the a3 and a5 chains of
type-1V collagen are most effected [2, 3]. Ocular features in these patients include recurrent
erosion syndrome, posterior polymorphous corneal dystrophy, anterior and posterior lenti-
conus, microspherophakia, anterior polar cataract, a dull macular reflex (“lozenge sign”),
central and peri-macular fleck retinopathy, temporal retinal thinning (“stair-case retina”),
peripheral retinoschisis, choroidal thinning, choriocapillaris flow voids, and macular holes
[2-5].

Macular holes in Alport syndrome are often giant, occur without a posterior vitreous
detachment and a more adherent posterior hyaloid, and are frequently present in younger
patients than those with idiopathic macular holes [3, 5-7]. OCT findings in these patients
reveal no vitreomacular traction, reorganization around the vascular plexi of the holes and
an absent foveal avascular zone. On review of the literature radially disposed cystoid macular
oedema has been noted on OCT in these patients [5-8]. This is in contrast to idiopathic
macular holes which appear to develop from vitreous traction with apparent posterior
vitreous detachments and operculum’s causing cystoid oedema, and thinning of the photore-
ceptorlayers [9, 10]. Hypotheses regarding the aetiology of macular holes in Alport syndrome
focus on the alteration of retinal basement membranes [6]. Abnormal type-IV collagen affects
the vitreoretinal interface [11]. The ILM, composed of mostly a3 and a5 type-IV collagen, has
been shown to be thin on OCT scans [2]. Coalescent retinal microcystic cavities enable passage
of fluid through an impaired Bruch’s membrane [4, 11, 12].

In our case of Alport syndrome, there was an extremely adherent posterior hyaloid and
absent ILM. A MEDLINE and Pubmed search performed using the terms “Alport’s AND
Vitrectomy OR ILM OR Macular Hole Surgery” was used to identify other cases of macular hole
surgery in patients with Alport’s syndrome. Four cases were identified describing operative
intervention for macular holes, with 2 describing macular hole closure [3, 6, 8, 12]. No cases
described absence of the ILM.

Miller et al. [3] describe multiple failed vigorous attempts at removing the posterior
cortical vitreous in a patient with Alport syndrome, such that ILM peeling was aborted.
Despite this, the reported patient was noted to have closure of their macular hole 1 year after
surgical intervention [3]. Randhawa et al. [8] also found elevation of the posterior hyaloid
difficult but was able to eventually achieve this with successful peeling of the ILM in a
30-year-old Alport’s patient resulting in a macular hole closure. Gupta and Kumar [12] were
able to elevate the posterior hyaloid but did not attempt ILM peeling and did not state whether
macular hole closure was achieved. Raimundo et al. [6, 12] describe a patient who underwent
unsuccessful vitrectomy and macular hole closure at another institution.

Although thinning of the ILM has been documented on OCT scans in Alport’s syndrome,
this is the first cases we are aware of where ILM was found to be entirely absent on attempted
macular hole repair. Our case also highlights the increased adherence of the posterior hyaloid
to the retina, likely due to changes in type-IV collagen at the vitreoretinal interface. Our case
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report is limited by the absence of histopathological confirmation. Nevertheless, our findings
are important for advising patient preoperatively on the poorer prognosis of closing macular
hole secondary to Alport syndrome than those which are idiopathic and prepare the surgeon
for more challenging surgery.
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