Wong et al. BMC Ophthalmology ~ (2022) 22:308
https://doi.org/10.1186/512886-022-02526-4

BMC Ophthalmology

CASE REPORT Open Access

Case report: tuberous sclerosis

®

Check for
updates

and persistent hyperplastic primary vitreous

Hayley Wong'" ®, Sarah Bowie', Shona Handisides' and Julia Escardé-Paton?

Abstract

describe a case of an infant with TS and PHPV.

Background: Persistent hyperplastic primary vitreous (PHPV) in a patient with tuberous sclerosis (TS) has been
described in one previous case report in 1999. Otherwise, there is no literature around this potential association. We

Case presentation: An 11-month old male was under investigation for leukocoria, microphthalmia and suspected
PHPV after being seen in ophthalmology clinic. He presented to hospital with seizures and was diagnosed with TS on
imaging. Imaging also showed the known microphthalmia and a mass associated with the lens. Subsequent paedi-
atric ophthalmology review and examination under anaesthesia confirmed microphthalmia, PHPV and a retrolental
mass which was thought to represent total retinal detachment or a retinal hamartoma within a retinal detachment.

Conclusions: This is the second case report of PHPV in a patient with TS. The previous case report postulated that the
atypical location of the retinal hamartoma was secondary to the abnormal globe development in PHPV.
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Background

Tuberous sclerosis (TS) is a rare neurocutaneous disorder
characterised by hamartomas of multiple organs, includ-
ing the brain, kidney, heart, skin and eyes. It is inherited
in an autosomal dominant pattern, though two-thirds of
cases are de novo mutations [1]. The reported incidence
is between 1 in 5000 to 15 000 live births [2—4]. The most
common ophthalmic manifestation of TS are retinal
hamartomas, occurring in approximately 50% of patients
[5]. Bilateral hamartomas occur in 30% of patients [6].
An unusual ophthalmic finding of a retinal hamartoma
in the setting of persistent hyperplastic primary vitre-
ous (PHPV) in a patient with TS has been described in
one previous case report in 1999 [7]. This case report
describes a patient with similar findings.
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Case presentation

An 11-month old male was referred to ophthalmology for
leukocoria and found to have unilateral microphthalmia
and suspected PHPV on ultrasound, with a subsequent
examination under anaesthesia planned. One month
later, he presented to the emergency department with a
seizure in the context of a coryzal illness. He was treated
with antiepileptics and antibiotics and proceeded to have
a CT head and MRI brain which showed findings consist-
ent with tuberous sclerosis; multiple subependymal nod-
ules in the lateral ventricles, some calcified, and diffuse
subcortical low attenuation suggestive of tubers (Fig. 1).
In addition, there was microphthalmia of the right globe
which contained a soft tissue mass lateral to the lens
and had foci of calcification on CT (Fig. 2). The mass
extended along a linear band of soft tissue (Cloquet’s
canal) to the posterior retina in the region of the optic
disc. The lens was small, had abnormal intermediate T2
signal and curvilinear septa of susceptibility artefact, sug-
gestive of retinal detachment (Figs. 3, 4 and 5). Follow-
ing the suspected diagnosis of TS, the patient was found
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Fig. 1 MRI brain axial T2 sequence demonstrates the typical findings
of tuberous sclerosis (TS), including subcortical T2 high signal tubers
and subependymal nodules lining the lateral ventricles

Fig. 3 MRI orbits axial T2 and sagittal post-contrast T1 sequences
demonstrate right microphthalmia, a T2 intermediate signal mass
associated with the lens, extending along a linear structure to the
optic disc (Cloguet’s canal). The right lens is small and T2 intermediate

Fig. 2 CT head axial non-contrast demonstrates right
microphthalmia with a soft tissue mass associated with the lens, with
a focus of calcification

signal when compared to the left

& -

Fig. 4 MRI orbits axial T2 and sagittal post-contrast T1 sequences
demonstrate right microphthalmia, a T2 intermediate signal mass
associated with the lens, extending along a linear structure to the
optic disc (Cloquet’s canal). The right lens is small and T2 intermediate

signal when compared to the left

to have hypopigmented lesions on his trunk which were
reviewed by the inpatient dermatology team and thought
to be consistent with TS. Other investigations included
an echocardiogram demonstrating three tumours con-
sistent with TS and an abdominal ultrasound which
showed no renal angiomyolipomas. There was no family
history of TS or seizures.
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Fig. 5 MRI brain axial susceptibility-weighted images demonstrate
curvilinear susceptibility artefact (arrow) associated with the right
lens, suggestive of retinal detachment

Following discharge, outpatient paediatric ophthal-
mology and examination under anaesthesia confirmed
unilateral right globe microphthalmia with cataract and
PHPV. The retrolental mass was thought to represent
total retinal detachment or a retinal hamartoma within
a retinal detachment. The left eye was normal. No treat-
ment was offered due to the poor prognosis of the right
eye and the patient continues to have ongoing ophthal-
mology follow up. The family is awaiting genetics consul-
tation. Informed consent for this report was gained from
the patient’s parents.

Discussion and conclusions

This case report describes a patient with TS with a rare
ophthalmic finding of microphthalmia, PHPV and reti-
nal detachment, with the possibility of a retinal hamar-
toma within a retinal detachment. A similar finding has
been described in a case report in 1999 in Canada [7].
A 6-week old was referred for leukocoria and diagnosed
with PHPV and TS on examination and imaging. Sub-
sequent enucleation found a retinal hamartoma in an
atypical location, explained by PHPYV resulting in trapped
proliferating elements. The hamartoma was of an unex-
pectedly large size for the patient’s young age, suggestive
of retinal detachment. The contralateral eye had reti-
nal hamartomas typical of TS. There has been no other
described association of TS or PHPV since this case
report. Our patient’s ophthalmic findings have not been
confirmed on histopathology, unlike the previous case
report.
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PHPV is a rare congenital developmental malforma-
tion, caused by the failure of regression of the primary
vitreous [8]. It usually occurs sporadically, though there
are reports of PHPV in certain rare syndromes, such as
trisomy 13, Walker-Warburg syndrome, Norrie disease,
osteoporosis-pseudoglioma syndrome [9-12]. PHPV can
be complicated by retinal detachment, which is rare in
retinal hamartomas [1, 13].

Aside from the aforementioned historical case report,
there is no known association between TS and PHPV.
Recently, genetic studies have found that microphthal-
mia-associated transcription factor (MITF) transcrip-
tion and expression is reduced by mutations in TS genes,
TSC1 and TSC 2 [14]. MITF mutations are associated
with microphthalmia, retinal degeneration and hyperpla-
sia of the retinal pigment epithelium [15], and we postu-
late that this may be a possible link.

A strength of this case is that despite the rare occur-
rence of the conditions, we were able to make these
diagnoses under the care of subspecialist paediatric
radiologists and ophthalmologists. However, limitations
include the absence of histopathological confirmation
and genetic analysis currently.

We believe this is the second published case report of
a patient with TS and PHPYV, resulting in either total reti-
nal detachment or a retinal hamartoma within a retinal
detachment.
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