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 CURRENT
OPINION Stellate nonhereditary idiopathic foveomacular

retinoschisis and an approach to the differential
diagnosis of macular star

Jacob G. Light, Mark S. Pyfer, Mirataollah Salabati, Raziyeh Mahmoudzadeh,
Taku Wakabayashi, and Allen C. Ho

Purpose of review

This review aims to introduce stellate nonhereditary idiopathic foveomacular retinoschisis (SNIFR) and its
differential diagnosis. We summarize findings from case reports and series published in the last few years
on the clinical and imaging findings in SNIFR.

Recent findings

SNIFR presents as either a unilateral or bilateral macular star on fundus examination without clinical or
imaging evidence of exudation or frank vitreomacular traction. optical coherence tomography (OCT)
imaging shows schisis cavities in the Henle fibre and outer plexiform layers that correspond to the stellate
en face findings. Visual acuity is usually minimally affected, and the presence of significant vision loss
should prompt high clinical suspicion for alternate diagnoses.

Summary

SNIFR is a recently characterized clinical entity that serves as an important addition to the differential
diagnosis of a macular star. It is a diagnosis of exclusion and should be distinguished from other causes of
macular star such as neuroretinitis, vitreomacular traction, ocular manifestations of malignant hypertension,
congenital juvenile X-linked macular schisis, myopic maculopathy, optic pit maculopathy, nicotinic acid
maculopathy or taxane maculopathy among others.
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INTRODUCTION

In 2014, a case series of 17 patients was reported by
Ober et al. [1] in which individuals exhibited a
stellate appearance of the macula on fundus exami-
nation that correlated to splitting of the Henle fibre
layer (HFL) on optical coherence tomography
(OCT). In each case, there was no evidence of any
underlying genetic, structural, inflammatory or
other identifiable cause. This clinical entity was
given the descriptive name of stellate nonhereditary
idiopathic foveomacular retinoschisis (SNIFR), and
as its initial description, at least 18 additional case
reports and series have emerged to further charac-
terize this condition. We aim to summarize the most
current insights into the pathophysiology, diagno-
sis and treatment of SNIFR, as well as to provide an
overview of the differential diagnosis the clinician
must carefully consider before making the diagnosis
of SNIFR.

CLINICAL AND IMAGING
CHARACTERISTICS OF STELLATE
NONHEREDITARY IDIOPATHIC
FOVEOMACULAR RETINOSCHISIS

SNIFR is a diagnosis of exclusion, made when classic
imaging findings cannot be explained by other
known causes of foveomacular retinoschisis and/or
stellate maculopathy (discussed below). Reports to
date have demonstrated a strong female predomi-
nance in SNIFR, though the reason for this has yet to
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be elucidated [1,2
&&

]. SNIFR has been described in
individuals ranging from 26 to 85 years of age
[1,2

&&

,3], though the average patient is usually in
their 60 s. Patients are most often asymptomatic on
presentation but may report decreased vision or
metamorphopsia [1,2

&&

,3–6]. In general, central
visual acuity is well preserved. In the absence of other
structural change, average visual acuity ranges from
20/20 to 20/30 [1,2

&&

]. In the rare cases of vision worse
than 20/50, other factors such as subretinal fluid or
exudative maculopathy are usually seen [1,7]. SNIFR
can present unilaterally or bilaterally, but the pre-
ponderance of cases appears to be unilateral [1,2

&&

,8].
On fundus examination, the foveal reflex may be
blunted with apparent elevation and foveal cysts in
a stellate configuration (Fig. 1) [1,2

&&

]. This pattern
becomes more evident on en face infrared imaging [5].
Cross-sectional OCT scans in SNIFR show increased
central foveal thickness with foveomacular retino-
schisis cavities at the level of the HFL/OPL [1,6,9].
Interestingly, in the original SNIFR report, half of eyes
also showed peripheral retinoschisis in inner retinal
layers [1]. This finding has been replicated in more
recent publications on widefield OCT suggesting an
overlapping pathophysiology between foveal and
peripheral retinoschisis [2

&&

,10–13]. As is typical of
retinoschisis, fluorescein angiography usually shows
absence of leakage in the macula (Fig. 2) [1,2

&&

],
though several cases of idiopathic foveomacular ret-
inoschisis have noted slight leakage on fluorescein
angiography at the disc [3,4]. Care should be taken in
these circumstances to extensively rule out other
causes, as this does not appear to be a classic finding
in SNIFR. Electroretinogram (ERG) can be useful in
distinguishing from known genetic or dystrophic
conditions, as ERG findings in SNIFR are typically
normal [2

&&

,3,6]. Macular perimetry is typically nor-
mal; however, recent studies have shown that

patients with associated peripheral schisis can show
dense far peripheral field defects corresponding to
these areas [2

&&

,3]. Finally, by definition, genetic
testing for retinal dystrophies is invariably negative
in SNIFR.

PATHOPHYSIOLOGY OF STELLATE
NONHEREDITARY IDIOPATHIC
FOVEOMACULAR RETINOSCHISIS

As the name suggests, the pathophysiology of SNIFR
is not yet well understood. At its core, SNIFR results
from the development of cystic spaces at the level of
the HFL and outer plexiform layer (OPL) [1,9]. Non-
leakage on fluorescein angiography and resistance
to anti-VEGF therapy support that these cavities are
unlikely to be an exudative maculopathy [7].
Instead, recent reports have shown compelling evi-
dence that vitreomacular forces may play a role in
schisis development. Although frank evidence of
focal vitreomacular traction (VMT) precludes a
diagnosis of SNIFR, some authors have hypothe-
sized that a broad, abnormally adherent posterior
hyaloid interface may play a causative role. In the
original SNIFR cohort, 19 out of 22 eyes showed an
attached posterior hyaloid [1]. In the largest SNIFR
case series to date, 86% of eyes showed an anoma-
lous or incomplete posterior vitreous detachment
(PVD), compared with 42% of unaffected fellow
eyes [2

&&

]. Interestingly, multiple reports of surgical
intervention for SNIFR or similar forms of foveo-
macular retinoschisis have noted abnormally
adherent posterior hyaloid or internal limiting
membrane (ILM) [4,14–16]. This tractional hypoth-
esis is further supported by reports of improvement
in retinoschisis after spontaneous release of vitre-
omacular adherence. Nogueira et al. reported a case
[17

&

] in which posterior hyaloid release from the
fovea correlated temporally with improvement of
SNIFR findings on OCT. Similarly, Bloch et al. [2

&&

]
identified two patients with spontaneous improve-
ment after complete PVD. These publications thus
suggest that VMT forces may play a role in
SNIFR pathogenesis.

There is also evidence that indicates the retino-
schisis pattern in SNIFR may be influenced by natu-
ral weak points in the foveal architecture. The
horizontally directed fibres of the HFL present a
mechanical weak point, which may be susceptible
to splitting when exposed to vertical tractional
forces [2

&&

]. A comparative analysis of swept-source
optical coherence tomography angiography (SS-
OCTA) imaging in SNIFR and congenital X-linked
retinoschisis (CXLR) [18] found that schisis devel-
opment in SNIFR was primarily located in avascular
zones, wherein bridging Muller cells are the only

KEY POINTS

� Stellate nonhereditary idiopathic foveomacular
retinoschisis (SNIFR) is an important new addition to
the differential diagnosis of stellate maculopathy.

� SNIFR usually has a benign clinical course with only
mild visual impact and can be observed given the lack
of evidence for any specific effective treatments.

� Abnormal vitreomacular interface and predisposing
glial insufficiency are possible contributors to the
pathogenesis of SNIFR, but more study is required.

� SNIFR is a diagnosis of exclusion and can only be
finalized after careful consideration of other causes of
macular star phenotype, including infectious,
inflammatory, exudative, structural and genetic causes.

Retinal, vitreous and macular disorders
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support to foveal ultrastructure. This contrasted
with CXLR, wherein bridging vessels between the
intermediate and deep capillary plexuses span the
cavities. It is therefore possible that SNIFR cavities
develop in areas of least resistance and may repre-
sent dysfunction at the level of Muller cell dendrites.
The morphology of the schisis in SNIFR has also
been shown to be dynamic, with moment-to-
moment changes in retinal thickness being
observed with Valsalva efforts [3].

DIFFERENTIAL DIAGNOSIS FOR STELLATE
NONHEREDITARY IDIOPATHIC
FOVEOMACULAR RETINOSCHISIS

Exudative diseases

Neuroretinitis

One of the most critical entities to rule-out in a
patient with suspected SNIFR is neuroretinitis
(Fig. 3), first, because of the shared feature of a

FIGURE 1. Stellate nonhereditary idiopathic foveomacular retinoschisis. (a) Pseudocolour imaging of the right fundus. The
stellate striations in the macula radiating outward from the foveal with lack of refractile lipid exudates. (b) En face infrared
imaging highlights the stellate findings. (c) Cross-sectional OCT through the fovea reveals schitic cavities in the Henle fibre
layer and outer plexiform layer corresponding and there is no frank vitreomacular traction.

Nonhereditary idiopathic foveomacular retinoschisis Light et al.
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macular star in both these conditions, and second,
because of the underlying infectious and inflamma-
tory implications accompanying neuroretinitis that
should not be missed by the clinician.

As its name implies, neuroretinitis refers to clin-
ical optic nerve oedema and macular oedema.
Because there is a striking appearance of stellate
macular oedema, the first description of this clinical
entity by Leber used the term ‘idiopathic stellate
maculopathy’ [19]. However, with further investiga-
tion undertaken by Gass, the primary and preceding
nature of disc inflammation and leakage was
revealed, demonstrating that the stellate macular
findings in neuroretinitis are a secondary finding,
as fluid and lipid seep and deposit into the macular
layers of the neurosensory retina [20]. Indeed, the
presence of optic disc oedema is thus an immediate
clue to the clinician that infectious and/or inflam-
matory causes are at play and that the clinical
picture is inconsistent with SNIFR. Macular lipid
exudation is not observed in SNIFR.

An array of infectious causes of neuroretinitis has
been described in the literature [21]. Cat-scratch dis-
ease secondary to bartonella henselae has been cited
as the most-common identifiable cause [22], but
other bacterial diseases such a spirochetal (syphilis,
Lyme, leptospirosis) and mycobacterial illnesses have

also been implicated. In early reports of neuroretini-
tis, viral prodromes were often noted to precede
blurred vision and ophthalmologic manifestations
in a sizeable proportion of cases [23]. Numerous viral
agents since have been implicated in pathogenesis,
including, but not limited to, hepatitis, herpes, influ-
enza and coxsackie viruses [21]. With the right expo-
sure history or risk-factor profile, fungal and parasitic
organisms (e.g. diffuse unilateral subacute neurore-
tinitis) are also possible causes [24].

Several noninfectious inflammatory syndromes
have also been known to cause a neuroretinitis phe-
notype, including idiopathic retinitis, vasculitis and
neuroretinitis (IRVAN), sarcoidosis, polyarteritis
nodosa, Behcet disease and Vogt-Koyanagi-Harada
syndrome. In other cases, an underlying cause is not
found and the neuroretinitis is considered idiopathic.

Fluorescein angiography is a useful tool in dif-
ferentiating neuroretinitis from SNIFR given the
hallmark finding of disc staining and leakage in
the former and the lack thereof in the latter [23].
Inflammatory chorioretinal lesions may also appear
as deep late hyperfluorescence in neuroretinitis and
should be absent in SNIFR [21,23]. It is worth noting
though that the macular star pattern of exudates in
neuroretinitis may persist long after disc oedema has
resolved, and therefore excluding a prior episode of

FIGURE 2. Angiographically-silent oedema in SNIFR. (a) Colour fundus photograph showing radial spoking appearance at the
macula. (b) The late-phase fluorescein angiography showing no leakage. (c) The optical coherence tomography reveals retinoschisis.

Retinal, vitreous and macular disorders
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neuroretinitis in a case of suspected SNIFR may be
more difficult. However, the presence of true refrac-
tile exudates is much more indicative of old neuro-
retinitis, as the stellate morphology of SNIFR results
from schisis-change and not true exudation. Sub-
clinical presence of subretinal fluid [25] or more
recently described findings of inner-retinal folds
and hyperreflective ‘epipapillary’ deposits [26] are
characteristics on OCT studies that favour neuro-
retinitis over SNIFR as well.

Malignant hypertension

Malignant hypertension is a well known cause of a
bilateral macular star. In a retrospective study of 40
patients referred with a diagnosis of neuroretinitis,
six patients (15%) were found to have previously
unknown malignant systemic hypertension [22]. A

previously unknown systemic hypertension is the
most common cause of macular star mistaken for
neuroretinitis. Some clues can help diagnose this
condition, including cotton wool spots, arterial nar-
rowing and superficial peripapillary retinal haemor-
rhages [27]. Measuring the blood pressure repeatedly
should be a part of the initial work-up even in a
young patient with macular star and absence of
systemic hypertension history. It is also noteworthy
that a unilateral macular star can also be a manifes-
tation of malignant hypertension [28].

GENETIC CONDITIONS

Congenital juvenile X-linked retinoschisis

This congenital entity is usually caused by muta-
tions in the RS1 gene and is inherited in an X-linked

FIGURE 3. Neuroretinitis with prominent disc oedema and lipid exudation. (a) Colour fundus photograph showing stellate
macular oedema with exudates. (b) The optical coherence tomography (OCT) at the optic disc showing marked disc oedema.
(c) The horizontal OCT at the macula showing subtle macular oedema and subretinal fluid.

Nonhereditary idiopathic foveomacular retinoschisis Light et al.
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fashion; therefore, it is more common in men than
SNIFR, which is a nonhereditary female predomi-
nant disease. The CXLR usually presents bilaterally
in the first decades of life with vision ranging from
20/60 to 20/120 [29]. In contrast, SNIFR is typically
unilateral and adult-onset disease with a mean age
of 63 years at presentation with visual acuity of 20/
50 or better. Clinical manifestation of CXLR with a
stellate pattern of foveal cysts arranged in a spoke-
wheel configuration may resemble what could be
seen in SNIFR. In addition, the presence of foveo-
macular schisis on OCT and the absence of leakage
in fluorescein angiography could be found in both
entities. Another similarity is the presence of periph-
eral retinoschisis in nearly half of patients. The ERG
can help differentiate CXLR from SNIFR, as the
former shows decreased b-wave amplitude with pre-
served a-wave, resulting in a negative pattern, while
the latter presents with normal findings on the ERG.
Genetic testing is usually normal in SNIFR, however,
can reveal mutations in RS1 in CXLR patients [29].

Enhanced S-cone syndrome (Goldman-Favre
syndrome)

Goldman-Favre syndrome can present with macular
schisis on OCT and lack of fluorescein leakage into the
cystic spaces similar to what usually can be seen in
patients with SNIFR. The features that can help dif-
ferentiate Goldman-Favre syndrome from SNIFR are
the presence of night blindness, optically empty vit-
reous and pathognomonic ERG abnormalities [30].

STRUCTURAL DISEASES

Myopic degeneration

Myopic degeneration is characterized by structural
changes in the posterior segment of the eye caused

by the increased axial length, and it is usually asso-
ciated with high myopia [31]. Similar to SNIFR,
these patients may present with foveomacular ret-
inoschisis on OCT; however, the presence of high
refractive error, elongated axial length, posterior
staphyloma and dome-shaped macula is more pro-
nounced in myopic degeneration. The development
of foveomacular retinoschisis in myopic patients
has been shown to occur within the area of posterior
staphylomas. In addition, tractional forces from
adherent vitreous and epiretinal membrane could
lead to development of full-thickness macular hole
and foveomacular detachment [31,32].

Optic pit maculopathy

Optic disc pit maculopathy can resemble SNIFR with
intraretinal schisis changes on OCT (Fig. 4). The
retinoschisis may develop in up to three-quarters
of patients with optic disc pit, and the size of the pit
is not essentially correlated with the extent of mac-
ular detachment [33,34]. A precise clinical exami-
nation of the optic nerve head could reveal the
greyish, oval excavation at the inferotemporal por-
tion of the optic disc and help differentiate this
entity from SNIFR [35]. A study by Theodossiadis
et al. [36] has shown increased hyperfluorescence in
the late phases of fluorescein angiography in
patients with optic disc pit maculopathy, suggesting
the fluorescein dye’s leakage into the schisis cavities,
while in most patients with SNIFR, the fluorescein
angiography shows no leakage.

Degenerative retinoschisis

Degenerative retinoschisis is essentially an entity
confined to peripheral retina and the extension of
retinoschisis as far posteriorly as fovea is extremely
rare [37]. However, as pointed out above, some

FIGURE 4. Optic pit maculopathy. (a) Colour fundus photograph showing greyish pit at the inferotemporal portion of the optic
disc. (b) The horizontal optical coherence tomography showing intraretinal schisis and subretinal fluid.
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patients with SNIFR may have concurrent peripheral
retinoschisis as well.

Glaucoma

Previous studies have shown a possible relationship
between the development of glaucomatous optic
disc neuropathy and macular retinoschisis [38,39].
It has been hypothesized that glaucoma can cause
structural changes in the optic nerve head and allow
vitreous to enter the retina and lead to schisis,
similar to optic disc pit maculopathy [40]. A com-
prehensive workup, including intraocular pressure
measurement, optic disc examination and diagnos-
tic modalities such as visual field test and macular
and optic nerve head OCT could rule out glaucoma
as the underlying disease in a patient with
foveomacular retinoschisis.

Vitreomacular traction

The VMT syndrome can cause continuous anterior-
posterior traction to the macula and lead to foveo-
macular retinoschisis (Fig. 5). As discussed above,
the presence of traction on OCT as well as other
features such as epiretinal membrane can differen-
tiate this entity from SNIFR.

Miscellaneous mimickers

Some other miscellaneous masqueraders can pres-
ent with macular star and mimic neuroretinitis.
These include idiopathic optic perineuritis, branch
retinal vein occlusion, diabetic papillopathy and
nonarteritic anterior ischaemic optic neuropathy
(NA-AION) [41–43]. In a case series of 12 diabetic
patients with NA-AION, lipid deposits were present
around the macula, forming an incomplete macular

star after the optic disk swelling began to resolve.
However, they were not typically present during the
period of acute vision loss [44]. Niacin (nicotinic
acid), a vitamin used to treat lipid disorders, can
cause cystoid macular oedema (CME) without fluo-
rescein leakage evidence. Funduscopic examination
of the macula typically manifests a bright yellow
hue, similar to an exudate and OCT confirms the
presence of cystic hyporeflective spaces in inner
nuclear layers and outer plexiform. Symptoms usu-
ally resolve over 4–8 weeks following discontinua-
tion of the offending agent [45]. Similarly,
anticancer agents such as taxanes (docetaxel and
paclitaxel) can cause angiographically silent bilat-
eral CME (Fig. 6), which does not form the classic
appearance of the macular star and should be dif-
ferentiated from the typical appearance of SNIFR
[46].

Treatment of stellate nonhereditary
idiopathic foveomacular retinoschisis

Given that most patients are minimally symptom-
atic with preserved visual acuity, SNIFR is typically
managed with observation. Patients should be mon-
itored regularly with dilated examinations and OCT
and be counselled to report vision changes. In cases
wherein visual acuity decreases or patients report
intolerable symptoms, topical dorzolamide may be a
therapeutic option. In one case report, a patient
showed total resolution of visual symptoms and
SNIFR-related changes on OCT after 1 year of topical
dorzolamide [47]. However, a later case series of
three patients with SNIFR showed no change after
treatment with dorzolamide [8]. At the present time,
there is insufficient evidence to support the routine
use of dorzolamide in patients with SNIFR. Bevaci-
zumab has been coincidentally used in patients with

FIGURE 5. Vitreomacular traction. (a) Colour fundus photograph. (b) The horizontal optical coherence tomography showing
the vitreomacular traction and associated intraretinal edema.

Nonhereditary idiopathic foveomacular retinoschisis Light et al.
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FIGURE 7. Schematic representation of our suggested approach to the differential diagnosis of stellate maculopathy with
special focus on the presence or absence of optic disc abnormalities and vitreomacular traction. CXLR, congenital X-linked
retinoschisis; ERG, electroretinography; NAION, nonarteritic ischemic optic neuropathy; SNIFR, stellate nonhereditary
idiopathic foveomacular retinoschisis; VMT, vitreomacular traction.

FIGURE 6. Paclitaxel-associated cystoid macular oedema. Colour fundus photographs and the horizontal optical coherence
tomography through the fovea showing cystoid macular oedema in the right (a) and left (b) eyes.

Retinal, vitreous and macular disorders
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SNIFR without significant improvement [7,48,49].
Pars plana vitrectomy with ILM peel has been
described in select patients with idiopathic foveo-
macular retinoschisis [4,14–16]. In each of these
patients, visual effects were progressive and more
severe than SNIFR and imaging showed evidence of
more obvious tractional pathophysiology, arguing
more for a diagnosis of VMT rather than true SNIFR.
VMT must be ruled out when considering SNIFR. No
compelling evidence exists at this time to support
surgical intervention in cases purely of SNIFR.

CONCLUSION

SNIFR is a relatively recent addition to the panoply of
retinal conditions that can present with findings of a
macular star on fundus examination and schisis-like
cystic spaces in themaculaonOCTimaging.Although
thought to be rare, the true prevalence of SNIFR
remains yet to be elucidated and thus should remain
as a possible diagnosiswithin the mind of the clinician
faced with a patient who has the clinical findings
described herein. Ultimate diagnosis of SNIFR hinges
on exclusion of other potential causes of similar mac-
ular findings (Fig. 7), which typically demonstrate
findings of optic disc disease, angiographic leakage
or frank VMT. SNIFR typically lacks these additional
pathologic findings, carries a good visual prognosis,
and as of now is best observed as no treatments have
thus far shown definite utility. An improved under-
standing of the pathophysiology of SNIFR may allow
new opportunities for intervention in the future.
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