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Navigating the 
retinal Periphery

Here’s a step-by-step look at many common conditions and features of this region, 
as described by an expert in the field.

R E T I N A L P E R I P H E RYFeature

Dr. Rafieetary is a consultative optometric physician at the Charles Retina Institute in Germantown, TN. He is on advisory boards for Heidelberg Engineering, 
Optos, Regeneron, Notal Vision and Cardinal Health.
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T
here are a number of clinical conditions associated
with the peripheral retina, including primary lesions
such as pars plana cysts. Some are degenerative, with
potential vision-threatening consequences. Others are

associated with systemic disease and may better correlate
with the patients’ presenting signs and symptoms.

Dilated fundus examination remains the standard of care
for detection and evaluation of these findings. However,
advances in imaging technologies, such as widefield and
ultra-widefield photography and optical coherence tomog-
raphy (OCT), have given us new, valuable tools in the
differential diagnosis and management of not only central,
but also peripheral, retinal pathology.

By Mohammad Rafieetary, OD
Germantown, Tn

PEER REVIEWED

Fig. 1. Vortex ampullae (yellow arrows), long posterior ciliary nerves (red) and short posterior ciliary nerves (blue) are common findings.

Fig. 2. The red arrows delineate a normal variation of RPE distribution 
from the retinal periphery toward the posterior retina. This variation 
can result in suspicions of retinal detachment or retinoschisis.

Long posterior 
ciliary nerve
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This review discusses various lesions, their morphol-
ogy and their long-term prognosis and includes a picto-
rial review of those that I’ve seen throughout my years of
experience with this particular area of expertise.

Explore the Landscape
There are certain anatomical features we need to first
familiarize ourselves with as we extend the fundus exami-
nation from the posterior pole to the peripheral retina. The
vortex ampullae located in the equatorial retina are one of
them (Figure 1). Vortex veins have a variety of shapes and
sizes.

The region anterior to the equator is the peripheral
retina. Distribution differences in the retinal pigment epi-
thelium (RPE) between the peripheral and central retina
can result in unusual appearances and cause diagnostic
dilemmas (Figure 2).

Other important anatomical landmarks include the ora
serrata, the serrated region between the retina and ciliary
body (Figure 3). Ora serrations, or oral bays, have varying
degrees of pigmentation, shapes and sizes, often resulting
in diagnostic challenges.

The vitreous base, a band of vitreous attachment extend-
ing 2mm anterior and 1mm to 3mm posterior to the ora,

is more prominent and visible depending on the retinal
sector and patient (Figure 3).

Another common normal retinal finding is the spear-
shaped long and short posterior ciliary nerves (Figure 1).
The long nerves are more prominent and are usually lo-
cated in sectors three and nine. The short ciliary nerves can
be seen at times in the sectors between three and nine.

Pars plana cysts are clear, bullous balloon-like structures

Fig. 3. Pigmented oral bays at the ora serrata are marked by the blue arrows. A smooth, scallop-shaped vitreous base can be seen. The 
structural shapes of the vitreous attachment to the peripheral retina may explain any arcs of light (flashes) caused by vitreous traction and 
horseshoe-shaped retinal tears (HSRT).

Fig. 4. A pars plana cyst may be detected in the more common 
temporal location of the retina as a coincidental finding during 
examination of a patient with diabetic retinopathy. This lesion 
can be differentiated from retinoschisis and RRD by following the 
retinal vasculature positioned under the cyst (blue arrow), instead 
of inward deflection seen in RRD or retinoschisis. In this case, 
some of the vasculature is occluded due to diabetes (red).

Fig. 5. WsP can be seen clinically (blue arrow). Observe the 
increased reflectance of the ellipsoid zone in the area where WsP 
is occurring (red) as opposed to the area free of WsP (yellow). A 
comparison can be made with the peripheral OCT of a patient without 
WsP where the ellipsoid zone appears as a uniformed line (green).

Fig. 6. This patient was referred for HSRT and retinal detachment 
or retinoschisis. These masqueraders are caused by white and 
dark without pressure. Finding other concomitant peripheral retinal 
degenerative lesions is common, particularly in myopic patients.

Vitreous
strand Prominent

vitreous base
Prominent
vitreous base

Junction of W
sP

Lattice

Not an HSRT
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Fig. 7. Dark without pressure can be seen clinically (red arrows). 
On OCT, a loss of reflectance is noted in these areas but, once 
again, no vitreoretinal anomalies are observed (blue).

Fig. 8. Clinically, peripheral drusen have the same appearance as 
other structures, including the macula and retinal drusen. These 
glistening, yellowish lesions are marked by the blue arrow. On 
fluorescein angiography, drusen exhibit a slight glow and become 
more visible (orange). On fundus autofluorescence, drusen block 
emission of the fluorescent light, causing hypoautofluorescence 
(yellow). On OCT, drusen are seen as hyperreflective deposits 
of various sizes (green) and drusenoid pigment epithelial 
detachments (red).

Fig. 9. The patient in the top two images has peripheral reticular 
degeneration (PRD). The net-like, hyperpigmented structures 
are more visible with fluorescein angiography. The patient in the 
next two images has PRD and peripheral drusen, both common 
concurrent findings. The green-free image of the bottom patient 
enhances the appearance of lesions at the RPE level, such as PRD.

Dark without 
pressure

Normal peripheral retina

100% green 100% red
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that extend from the non-pigmented ciliary epithelium of
the pars plana to the peripheral retina under the vitreous
cortex (Figure 4). They more commonly appear in the tem-
poral periphery and affect 5% to 10% of the global popula-
tion.1 Due to their location and the clear fluid (hyaluronic
acid) they are usually filled with, they can go undetected.

These benign lesions can resemble small rhegmatog-
enous retinal detachments (RRD) or retinoschiss, but, as a
distinction, the retinal vessels under the lesion are visible
on close examination. The fluid content of these cystic
structures can appear cloudy in the presence of abnormal
serum protein, such as in patients with multiple myeloma.

White and dark without pressure are also common
peripheral retinal findings. White without pressure (WsP)
geographic areas appear as “retinal whitening” without
scleral depression and are usually located in the equatorial

Fig. 10. The top patient has AMD in addition to 
peripheral drusen and a fibrovascular pigment epithelial 
detachment (CNVM) with a secondary subretinal 
hemorrhage. The bottom patient has a large subretinal 
hemorrhage secondary to a peripheral choroidal 
neovascular membrane. Hemorrhages should improve 
following intravitreal anti-VEGF therapy.

Fig. 11. The morphological features of pavingstone, or cobblestone, degeneration are similar to geographic atrophy. These progressive 
lesions may demonstrate anything from mild RPE atrophy (blue arrow) to further loss of the RPE that offers a better view of the underlying 
choroid (yellow) to advanced chorioretinal atrophy (green). Pavingstone degeneration is also an outer-retinal atrophy with no imposed risk 
of RRD and is often seen in patients with concurrent peripheral drusen and PRD.

Fig. 12. Microcystoid degeneration is noted by the blue arrow.

Fig. 13. Microcystoid degeneration presents clinically (blue arrow) 
and is accompanied by small cystic splitting of the intra-retinal 
layers on OCT.

Absence of RPE and choroidal features
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and peripheral retina.2 Traditional
thinking attributes the etiology of this
condition to the vitreoretinal interface.
However, this line of thought was
disputed by examination with spectral-
domain OCT, which shows thickening
and increased hyperreflectivity of the
ellipsoid zone, formally known as the
IS-OS line (Figure 5).3

WsP is usually a coincidental, in-
consequential finding, but it can result
in diagnostic dilemmas in the differ-
entiation of retinal breaks, RRD and
retinoschisis (Figure 6). Also, as WsP is
more prevalent in high myopia, these
patients have a higher incidence of
other peripheral retinal degenerative
disease and RRD.

Dark without pressure regions, on
the other hand, appear as darker areas
compared with the surrounding retina.
These usually do not increase the risk
of RRD but are often seen in eyes
that also have WsP and other pe-
ripheral retina degenerative findings.
OCT imaging of dark without pres-
sure shows findings opposite those of
WsP; the ellipsoid zone appears less
reflective than the adjacent area (Figure 7).

Peripheral drusen and peripheral reticular degeneration
(PRD) are common and often underreported peripheral
retinal findings that can be seen in patients with or without
macular degeneration. Although these are both related to
age, they are two distinct conditions with two different
phenotypes and should be treated as such. As they are

alterations of the outer retina, they do not pose a risk for
RRD. However, the phenotypic (clinical, OCT and angio-
graphic) findings of peripheral degeneration are similar to
those of macular drusen (Figure 8). Reticular pigmentation
appears as a net-like pigmented structure that may look
similar to the pigmentary abnormalities associated with
macular degeneration (Figure 9).

Fig. 14. Various presentations of acquired retinoschisis can be seen here. Top left is a 
bilobed bullous retinoschisis, with concurrent pavingstone degeneration and peripheral 
drusen. The lesion near the macula is an old CNVM. Gunn’s dots are marked by the blue 
arrows. Retinal vascular changes, such as occluded vessels (red) and retinal hemorrhages, 
are associated with retinoschisis. Note the absence of any demarcation lines at the 
posterior edge of these lesions.

Fig. 15. The patient on the left has no significant symptoms but is suffering from chronic retinal detachment that resulted in subretinal 
inflammatory bands (blue arrow) associated with proliferative vitreoretinopathy as well as a pigmented demarcation line (green). 
Demarcation lines form at the border of the attached and detached retina. Subretinal fluid can break through, advancing the RRD. To the 
right is a patient with acute symptoms of flashes, floaters and peripheral loss of vision caused by a PVD-induced retinal tear (red) that 
resulted in an acute retinal detachment.
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There are also genotypic associations between periph-
eral degeneration findings and age-related macular de-
generation (AMD).4 Additionally, peripheral drusen have
also been considered a potential marker for Alzheimer’s
dementia (AD). Peripheral drusen and degeneration should
not be used as diagnostic indicators for AD or AMD but
should encourage practitioners to more thoroughly moni-
tor patients with these two peripheral retinal degenerative
conditions.5

Choroidal ischemia has also
been associated with PRD.6

Peripheral choroidal neovas-
cular membranes (CNVMs)
can appear in cases of periph-
eral drusen as coincidental
findings or in patients with
associated symptoms caused
by preretinal hemorrhage,
vitreous hemorrhage or
both (Figure 10). Peripheral
CNVMs can be effectively
treated with anti-VEGF injec-
tions in the same fashion as
macular CNVMs, though they
are often monitored without
need for treatment. Patients
with associated vitreous
hemorrhage may require pars
plana vitrectomy.

Pavingstone (or cobble-
stone) degeneration is another

outer-retinal and chorioretinal degeneration that does not
impose a risk for rhegmatogenous retinal detachment.
Pavingstone degeneration may share similar findings with
geographic atrophy (Figure 11). These lesions, as well as
PRD and peripheral drusen, are associated with choroidal
vascular and possibly carotid artery insufficiency.6 This
is not to suggest that every patient with these findings
requires a carotid artery disease (CAD) workup; however, if

Fig. 16. To differentiate rhegmatogenous 
retinal detachment (top left) from 
retinoschisis (top middle), OCT shows the 
complete separation of the neurosensory 
retina (blue arrow) from the RPE (green) 
in a patient with a detached retina. By 
contrast, in retinoschisis the outer segment 
is contiguous with the RPE (yellow), while 
the inner segment is lifted into the vitreous 
cavity (purple). On the middle right scan 
within the schisis cavity, you can see 
intraretinal splitting.

Fig. 17. There are many different variations of ORBs associated with retinoschisis.

ORB

Multiple ORBs

ORB with 
pigmentary changes

Retinoschisis Intra-retinal splitting

Retinal detachment
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other comorbidities are present, such as smoking and lipid
disorder, evaluation for carotid artery disease may be war-
ranted. Choroidal thinning is also an associated feature of
AMD and myopic macular degeneration.7

Peripheral microcys-
toid degeneration is the
most common intra-
retinal degeneration.8,9

Clinically, microcystoid
degeneration presents as
small, yellowish bubble-
like aggregates in the
retinal periphery (Figure
12). On OCT, it appears
as small cystic spaces
involving the inner
nuclear and outer plexi-
form layers (Figure 13).
In itself, microcystoid
degeneration is a benign
condition; however,
it is often a precursor
to peripheral acquired
retinoschisis.8

Peripheral acquired
or age-related reti-
noschisis is a splitting
in the neurosensory
retina. This idiopathic
and often progressive
condition can result in
bullous or balloon-like
areas in the temporal or
inferotemporal retinal
periphery (Figure 14).
On clinical examination,
these lesions can have
a wide range of widths
and heights. They usu-
ally have small glisten-
ing or refractile deposits
known as Gunn’s dots,
which are seen in the
inner area of the schisis
cavity (Figure 14).

Differentiating reti-
noschisis from RRD can
be a challenging task.10

Shallow retinoschisis
can resemble a chronic
RRD. Distinguishing
factors between the two
include the absence
of a demarcation line
that is associated with

RRD, as well as the absence of a full-thickness retinal hole
or break. Bullous retinoschisis can appear as acute RRD. A
patient’s symptomatology and the presence or absence of
retinal breaks helps aid in telling the two apart (Figure 15).

R E T I N A L P E R I P H E RYFeature

Fig. 18. During the progression of retinoschisis to retinal detachment, when both outer- (yellow arrow) 
and inner-retinal (red) breaks are present within the same schisis cavity, increased fluid caused by the 
inner-retinal break can build up around the ORB, causing a retinal detachment (green). The RRD can initially 
occur inside the schisis cavity; however, it will eventually exceed the area. In this case, the RRD (red circle) 
and schisis (green) can be seen on OCT. Since this case involved a localized retinal detachment, it was 
successfully treated with photocoagulation (bottom right).

Fig. 19. Pictured here are both non-cystic and cystic vitreoretinal tufts.
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Patients with RRD often are or
eventually become symptomatic;
whereas, in most cases, retinoschisis
is a coincidental finding. OCT can
assist in differentiating between the
two (Figure 16). Slit lamp assess-
ment may also be a helpful option,
as the tool can determine whether
the patient is able to see the light.
Patients with retinoschisis will also
have an absolute scotoma in the af-
fected area, obstructing their vision.

The relative risk that retinoschisis
poses increases as certain degenera-
tive changes occur. Atrophic changes
over time can result in loss of the
outer retina in at least one location.
These areas are called outer-retinal
breaks (ORBs) within the schisis
cavity and may have various appear-
ances, including altered pigmenta-
tion and round or oval red or orange
holes (Figure 17). As long as the
inner layers of the schisis remain
intact, the fluid flux between the
vitreous side and RPE remains nor-
mal with no increased risk of RRD.
However, if a hole or tear develops
on the inner-side of the schisis in
the presence of ORBs, the patient
will become more prone to RRD
(Figure 18).

Peripheral vitreous tufts are
caused by congenital abnormal-
ity of the vitreoretinal interface.11

Tufts can have cystic and non-cystic
features (Figure 19). Vitreoretinal
tufts have a low risk of leading to
RRD. A vitreous tuft with a higher
tensile strength than the retina at
the site of its attachment may cause
a retinal tear during posterior vitre-
ous detachment (PVD) and serve as
a precursor to RD (Figure 20).11,12

Lattice degeneration is a com-
mon peripheral retinal (or vitreo-
retinal) degeneration that results
in abnormal thinning of peripheral
retina. There are various clinical
appearances of lattice; some have
white lines, referred to as snail track, and some are pig-
mented. Partial- and full-thickness retinal holes and breaks
are often found within and/or adjacent to the patches of
lattice (Figure 21). Full-thickness retinal holes can predis-
pose the patient to the development of slowly progressing

RRD (Figure 22). Prophylactic laser around full-thickness
atrophic holes can reduce this threat (Figure 23). During
the process of PVD, areas affected by lattice degeneration
are more easily torn, leading to acute RRD, which requires
surgical intervention (Figure 24).13

Fig. 20. Partial separation of the tuft (blue arrow) may result in a partial-thickness retinal hole 
(yellow) and associated operculum (red). A partial-thickness hole is not a risk factor for RRD; 
however, a full-thickness hole is (green). This was treated with laser. The bottom left image 
shows two adjacent tufts that caused retinal traction. One (purple) is still attached to the retinal 
surface, while the more anterior one (orange) has become a retinal hole with an attached flap. A 
full-thickness retinal break (bottom middle) was treated with laser (bottom right).

Fig. 21. Snail track and pigmented lattice degeneration can be seen here. OCT imaging shows 
degenerative retinal thinning. The sawtooth depressions (blue arrow) are partial-thickness 
holes within the lattice and can be monitored clinically. OCT dissection of a patch of lattice 
shows several features associated with lattice. Abnormalities of vitreous attachment and 
overlying liquefied vitreous, vitreoretinal tufts and partial- and full-thickness retinal holes are 
commonly associated with lattice. A full-thickness retinal hole (red) can increase a patient’s 
risk of retinal detachment; therefore, prophylactic laser is beneficial.

Vitreous tag
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Conclusion
Peripheral retinal degenerative
conditions are common, and
often seen concomitantly. Pre-
disposing factors include age and
myopic refractive error; however,
these may also occur as coinci-
dental findings. Since vision-
threatening sequelae serve as
potential side effects, dilated
fundus examination and ancillary
imaging are crucial to determine
the need for prevention, treat-
ment and proper follow-up. ■
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Fig. 22. Atrophic holes associated with lattice have resulted in chronic inferior retinal detachment in these two patients (white circles). 
Proliferative vitreoretinopathy (PVR) in the left case and PVR and the pigmented demarcation line in the right are a testament to the 
chronicity of the RRD.

Fig. 23. Polyphasic laser of atrophic holes or retinal tears can significantly reduce the chance of 
retinal detachment.

Fig. 24. The left patient has extensive lattice in 
the inferior retina and experienced an acute retinal 
tear and RRD requiring surgical intervention. In the 
right case, perivascular lattice can be noted in the 
left eye of a patient who has experienced an acute 
retinal detachment in the same area of the fellow 
eye, which appears to have had similar findings 
(bottom right). This patient’s eye was surgically 
repaired, as noted in the middle right image.
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