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Case Report

Introduction

Poretti et al1 described a condition in which children have cere-
bellar dysplasia and cysts in addition to oculomotor apraxia, 
intellectual disability, and language impairment. Today, Poretti-
Boltshauser syndrome is recognized as an autosomal recessive 
inherited progressive cerebellar syndrome that presents with a 
clinical spectrum of neurologic and ophthalmic manifestations, 
including but not limited to symptoms of cerebellar ataxia, ocu-
lomotor apraxia, language impairment, and intellectual disabil-
ity.2–4 Poretti-Boltshauser syndrome is associated with mutations 
in the LAMA1 gene, which codes for extracellular matrix pro-
teins.2,3 Ocular symptoms, such as apraxia, and ocular pathology 
in the form of myopia, juvenile cataracts, microphthalmia, and 
retinal dysplasia are also characteristic of the disorder.1,3

A variety of vitreoretinopathies exist, including but not limited 
to familial exudative vitreoretinopathy (FEVR), Coats disease, 
persistent fetal vasculature, incontinentia pigmenti, and retinopa-
thy of prematurity. The degree of exudation with which these vit-
reoretinopathies present and how they affect vision also vary.5

This report describes a unique presentation and management 
of exudative vitreoretinopathy with a Coats-like response in the 
setting of Poretti-Boltshauser syndrome.

Case Report

A 24-year-old woman, born full-term via cesarean delivery with 
no complications and with a history of congenital cataracts and 
myopia, presented to the ophthalmic emergency department 
reporting decreased visual acuity (VA) in the right eye over the 
past month. The patient had no systemic medical history or sur-
gical history. Consanguinity in the form of multiple first cousin 
marriages within her family was reported, but there was no fam-
ily history of systemic or ocular diseases.

The VA was 20/300 OD and 20/30 OS. The refraction was 
−10.00 + 0.50 × 127 and −10.75 + 0.75 × 92, respectively. The 
intraocular pressure was normal in both eyes. A slitlamp examina-
tion showed a trace nuclear sclerotic cataract in both eyes. A fundus 
examination showed mild peripheral avascularity, circumferential 
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Abstract
Purpose: To report a unique case of retinal exudation consistent with a Coats-like response and associated with mutations in 
LAMA1, confirming the diagnosis of Poretti-Boltshauser syndrome. Methods: A case and its findings were analyzed. Results: 
A 24-year-old woman presented with mild peripheral avascularity, circumferential membranes at the edge of the vascularized 
retina, exudation, numerous vessels with aneurysmal changes, and inferior retinal elevation in both eyes. Molecular Vision 
Laboratory panel testing (Molecular Vision Laboratory Corp) found 2 variants in the LAMA1 gene, confirming a diagnosis of Poretti-
Boltshauser syndrome. Treatment with bevacizumab and sub-Tenon triamcinolone provided no improvement. Eventually, scleral 
buckling with pars plana vitrectomy was performed, which reattached the retina but did not improve visual acuity. Conclusions: 
This report shows the importance of investigating for an underlying genetic disorder in young patients with atypical exudation 
and abnormal vasculature and the persistent progression and challenging treatment course of patients presenting with Poretti-
Boltshauser syndrome.
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membranes at the edge of the vascularized retina, severe exuda-
tion, numerous vessels with aneurysmal changes, and elevation 
of the retina inferiorly in both eyes. The right eye (Figure 1A) 
was worse than the left eye (Figure 1B). The circumferential 
membranes exerted traction in the right eye; however, neither 
eye showed neovascularization. The membranes were not 
clearly associated with retinal detachment (RD) in either eye, 
which appeared exudative in nature.

Fluorescein angiography (FA) showed mildly incomplete 
peripheral retinal vascularization in both eyes and many telangi-
ectatic vessels at the edge of the vascularized retina. Optical 
coherence tomography (OCT) showed a diffuse loss of photore-
ceptors everywhere in the right eye except in the macula (Figure 
1C) in addition to mild peripheral retinal nerve fiber layer schi-
sis (Figure 1D). OCT angiography showed an enlarged avascu-
lar foveal zone in the left eye (Figure 1E). At this time, FA-guided 
peripheral photocoagulation was administered to the avascular 
retina with an 810 nm diode laser, and injections of intravitreal 
(IVT) bevacizumab and sub-Tenon triamcinolone were given in 
the operating room. The specific laser size was preferred by the 
treating physician because of its larger spot size and ability to 
titrate burns on continuous mode.

Given the patient’s unusual fundus presentation, an Invitae 
Inherited Retinal Disease panel (Invitae Corp) was ordered, which 
found no pathogenic variants. Molecular Vision Laboratory 
(MVL) panel testing (Molecular Vision Laboratory Corp) was 
then ordered to test a larger panel of genes. Two variants 
were found in the LAMA1 gene, 1 of unknown significance 

Figure 1.  Fundus photography shows peripheral avascularity, circumferential membranes at the edge of the vascularized retina, exudation, 
and vessels with aneurysmal changes and inferior elevation in both eyes, but worse in the right eye (A) than in the left eye (B). (C) Optical 
coherence tomography (OCT) shows diffuse loss of photoreceptors everywhere except in the macula and (D) mild peripheral retinal nerve 
fiber layer schisis in the right eye. (E) OCT angiography shows an enlarged avascular foveal zone in the left eye. (F) Fundus photography 
shows increased fibrosis and exudation in the right eye despite treatment. (G) Fluorescein angiography shows persistent leakage and 
aneurysmal dilations in the right eye.

(NM_005559.4(LAMA1):c.206G>T (p.Cys69Phe) and 1 patho-
logic mutation (NM_00559.3 exon 1-3 deletion). These variants 
were validated by next-generation Sanger sequencing and were 
found to cause autosomal recessively inherited Poretti-Boltshauser 
syndrome. Because Poretti-Boltshauser syndrome is a cerebellar 
syndrome, the patient was referred to a neurologist and had mag-
netic resonance imaging (MRI) of the brain, which showed a 
hypoplastic inferior vermis and enlarged fourth ventricle with 
communication between the fourth ventricle and the posterior 
fossa cerebral spinal serous fluid space. An abnormally shaped 
fourth ventricle has specifically been reported in cases of geneti-
cally confirmed Poretti-Boltshauser syndrome.3 The combination 
of a pathologic LAMA1 mutation and the MRI findings confirmed 
an abnormality within the cerebellum and the diagnosis of Poretti-
Boltshauser syndrome.

Over the next year, the patient’s VA fluctuated between 
20/300 and 20/200 OD and remained 20/30 OS. The right eye 
developed increased fibrosis and exudation (Figure 1F), an 
epiretinal membrane, persistent leakage, and aneurysmal dila-
tions on FA (Figure 1G) and a persistent inferior exudative RD 
despite laser photocoagulation and 2 injections of bevacizumab. 
Scleral buckling with pars plana vitrectomy, endolaser photocoagu
lation, and 1000 cs silicone oil (SO) tamponade were performed 
2.5 years after the patient’s initial presentation. During the vit-
rectomy, the vitreous was noted to have an abnormal, gummy 
consistency with a tightly adherent hyaloid. A cutter, forceps, 
and flex loop were used to remove as much of the hyaloid as 
possible. The peripheral vitreous was shaved to the vitreous base 
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with scleral depression, and after fluid–air exchange, the retina 
was noted to be attached under air. An endolaser was then used 
to perform photocoagulation in the few remaining areas of avas-
cularity and in areas in which the vascularity was abnormal. 
Eight months postoperatively, the retina remained attached.

Over the next year, the patient developed more exudation 
inferiorly in the right eye despite IVT bevacizumab injections 
every 4 to 6 weeks. Seven months after the initial surgery, the 
cataract in the right eye had worsened and the patient had SO 
exchange and cataract extraction with intraocular lens place-
ment. At the patient’s last follow-up, the macula remained 
attached, although the VA was light perception OD and 20/30 
OS. The left eye remained stable off treatment and will con-
tinue to be observed.

Conclusions

This case suggests that the LAMA1 gene may play a role in reti-
nal vascular disease, and further studies are warranted to explore 
this possibility. An exudative vitreoretinopathy coexisting with a 
Coats-like response in a patient with Poretti-Boltshauser syn-
drome has not been previously reported and therefore deserves 
discussion among retina specialists.

FEVR is characterized by incomplete vascularization of the 
peripheral retina, poor vascular differentiation, and variable 
expressivity.5 Associations have been reported between Poretti-
Boltshauser syndrome and retinal dystrophy, atrophic and pig-
mentary changes, lattice degeneration, severe peripheral retinal 
avascularity, and neovascularization, leading to its presentation 
being compared with that of FEVR.3,6,7

Coats disease is an ocular disorder that usually presents uni-
laterally8 and is characterized by retinal exudation, telangiecta-
sia, and aneurysms.9,10 The retinal exudation can be extensive 
and associated with RD.11 A Coats-like response has a similar 
clinical appearance to Coats disease but occurs in the setting of 
another ocular or systemic disease.12–15 Coats-like vasculopathy 
has been associated with a number of diseases, including but 
not limited to facioscapulohumeral dystrophy,16 Parry-Romberg 
syndrome,17 and Senior-Loken syndrome.18 Specifically, Varela 
et  al13 reported a prevalence of Coats-like vasculopathy in a 
cohort of patients with inherited RD, 54% of whom had isolated 
retinitis pigmentosa (RP). The loss of photoreceptors found  
on OCT in our patient’s right eye could have been mistakenly 
associated with Coats-like vasculopathy in the setting of RP  
if genetic testing had not determined the correct underlying 
pathology of Poretti-Boltshauser syndrome.

Our patient’s presentation is consistent with an exudative vit-
reoretinopathy with a Coats-like response. Although peripheral 
avascularity was found, it was mild in our patient compared with 
a report by Marlow et al,7 based on a comparison between the 
description, fundus photographs, and FA images provided for 
their cases and ours. Furthermore, Varela et al13 reported that the 
most common features of patients in their cohort with Coats-like 
vasculopathy included telangiectasia, exudates, and exudative RD 
affecting the inferior and temporal retina. Our patient possessed 
all these features, specifically severe exudation from retinal ves-
sels with aneurysmal and telangiectatic abnormalities that resulted 

in an inferior RD. Therefore, our patient’s ocular presentation of 
Poretti-Boltshauser syndrome is most consistent with an exuda-
tive vitreoretinopathy with a Coats-like response.

Basic science research and animal model literature, specifi-
cally in mice, suggest a role for LAMA1 gene mutations in retinal 
vasculopathy.19,20 The LAMA1 gene encodes laminins, which are 
critical players in ocular development.2 Laminins are glycopro-
teins that make up the basement membrane and extracellular 
matrix and are expressed early in embryonic development,21 spe-
cifically affecting lens development, retinal organization, and reti-
nal angiogenesis.2 Disruptions in this process can lead to retinal 
vascular abnormalities2 as well as astrocyte and vessel migration 
that transverses the inner limiting membrane into the vitreous.20 
Once in the vitreous, these vessels can anastomose with portions 
of the hyaloid vasculature closest to the developing retina.20 These 
vessels then reenter the retina, where they eventually form the 
inner and outer retinal capillary networks. However, the pre
viously migrated astrocytes can continue to proliferate in the vit-
reous.20 This causes the vitreous to form a dense mesh,20 which 
was likely responsible for the abnormal gummy consistency of 
the patient’s vitreous noticed during vitrectomy and the mem-
brane-like hyaloid with abnormally tight adherence.

Regarding treatment of exudative RD associated with a 
Coats-like response, the literature reports improved visual out-
comes in eyes treated with laser photocoagulation, cryotherapy, 
and antivascular endothelial growth factor injections, with or 
without sub-Tenon triamcinolone.22–24 This may halt or at least 
delay the progression of retinal exudation and is considered a 
first-line treatment. In this patient’s case, exudative vitreoreti-
nopathy with a Coats-like response in the setting of Poretti-
Boltshauser syndrome and mutation of the LAMA1 gene may 
have made the patient less responsive to these treatment modal-
ities, and a surgical approach was ultimately required. Because 
of the abnormal gummy consistency of the vitreous and severe 
exudation, surgical management in these patients can be chal-
lenging and carries a high risk for retinal tears, proliferative 
vitreoretinopathy, and other complications.25 Therefore, surgi-
cal management of exudative vitreoretinopathy with a Coats-
like response in the setting of Poretti-Boltshauser syndrome 
should be reserved for cases that are recalcitrant to medical 
therapy.

Limitations to our case report exist. Although the MVL panel 
found 2 variants in the LAMA1 gene, only 1 of them (NM_00559.3 
exon 1-3 deletion) was pathologic. More studies are warranted 
to substantiate and explore the pathogenicity of the variant of 
unknown significance (NM_005559.4(LAMA1):c.206G>T 
(p.Cys69Phe), especially on a separate allele.

Clinicians should consider Poretti-Boltshauser syndrome in 
the differential diagnosis of young patients with exudative vitreo-
retinopathy with a Coats-like response. Genetic testing to deter-
mine the specific pathology is essential to guide management and 
understand the long-term ocular and systemic complications.
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