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ABSTRACT

Preretinal deposits (PDs) are a rare condition
among fundus diseases. We found that prereti-
nal deposits have some features in common
that can provide clinical information. This
review affords an overview of PDs in different
but related ocular diseases and events, and
summarizes the clinical features and possible
origin of PDs in related conditions, providing
diagnostic clues for ophthalmologists when
facing PDs. A literature search was performed
using three major electronic databases
(PubMed, EMBASE, and Google Scholar) to
identify potentially relevant articles published
on or before June 4, 2022. Most of the cases in
the enrolled articles had optical coherence
tomography (OCT) images to confirm the pre-
retinal location of the deposits. Thirty-two
publications reported PD-related conditions,
including ocular toxoplasmosis (OT), syphilitic
uveitis, vitreoretinal lymphoma, human T-cell
lymphotropic virus type 1 (HTLV-I) associated

uveitis or HTLV-I carriers, acute retinal necrosis,
endogenous fungal endophthalmitis, idiopathic
uveitis, and exogenous materials. Based on our
review, OT is the most frequent infectious dis-
ease to exhibit PDs, and silicone oil tamponade
is the most common exogenous cause of pre-
retinal deposits. PDs in inflammatory diseases
are highly suggestive of active infectious disease
and are preferentially accompanied by a retini-
tis area. However, PDs will largely resolve after
etiological treatment in either inflammatory or
exogenous conditions.

Keywords: Preretinal deposits; Ocular
toxoplasmosis; Review; Human T cell
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Key Summary Points

Preretinal deposits (PDs) are a clinical sign
that is often neglected by most
ophthalmologists. PDs in different entities
may have something in common. PDs
occur more often in inflammatory
conditions related to infection (i.e., ocular
toxoplasmosis, syphilitic uveitis, acute
retinal necrosis, and endogenous fungal
endophthalmitis) than in non-infectious
conditions.
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PDs in inflammatory conditions are likely
to have two sources—a retinitis area and
the vitreous cavity.

Sign of PDs is a predictor suggestive of an
active state of disease, and probably
provides information that can indicate an
appropriate treatment.

PDs have a good prognosis in
inflammatory or exogenous conditions,
and commonly gradually resolve
1–4 weeks after the etiological treatment
was given.

INTRODUCTION

Preretinal deposits (PDs) were first reported by
Nakao et al. in a cohort with human T-cell
lymphotropic virus type 1 (HTLV-I) associated
uveitis (HAU) in 1996. In Nakao’s study, 8 of 55
cases showed gray-white, granular PDs scattered
on the retinal veins and/or arteries in the pos-
terior pole. These PDs resolved in a few weeks
spontaneously or in response to corticosteroids
together with anterior uveal inflammation [1].
Subsequently, PDs were reported in different

diseases, including infectious diseases (ocular
toxoplasmosis (OT) [2–8], syphilitic uveitis
[9–13], vitreoretinal lymphoma [VRL]
[5, 14–17], HAU or HTLV-I carriers [1, 18], acute
retinal necrosis (ARN) [19, 20], and endogenous
fungal endophthalmitis [21–25]) and uveitis of
uncertain etiology (Fig. 1) [6, 14]. In some
iatrogenic conditions, exogenous materials
comprising silicone oil (SO) tamponade [26–30],
intravitreal antibiotics [31, 32], and the suspi-
cious vitreous remnant of a viscoelastic sub-
stance [33] can also occur as PDs.

The pattern and accompanying manifesta-
tions of PDs could provide some diagnostic
clues to related diseases. The oval PDs visualized
in optical coherence tomography (OCT) have
been proposed to be a suggestive sign of toxo-
plasmic etiology in cases of necrotizing retinitis
of unknown cause [2]. In addition, herpes zoster
virus and syphilis are highly suspected when
PDs occur in necrotizing retinitis [10]. In
patients with HAU, the PDs adhered to the
retinal vessels, suggesting a characteristic sign
for HTLV-I associated uveitis [1]. Therefore, PDs
have meaningful diagnostic value to some
extent.

We found a lot of publications reporting
preretinal findings similar to PDs; however,
there are no publications summarizing this
interesting manifestation. Therefore, a

Fig. 1 A 49-year-old female with intermediate uveitis of
uncertain etiology. A Fundus photograph showing gray-
white preretinal deposits (yellow arrows). B, C OCT

images showing preretinal deposits on the vitreoretinal
interface with hyperreflectivity (yellow arrows)
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comprehensive literature review of PDs was
conducted to provide a better understanding of
PDs in fundus diseases.

LITERATURE SEARCH STRATEGY
AND ENROLLMENT

The literature review was performed by two
investigators (Y.C. and C.C.). The Ethics Com-
mittee of Beijing Tongren Hospital affiliated to
Capital Medical University waived the need for
formal approval of this study given the nature
of the study, and only data which had already
been published were used. Full consent for the
procedures described in Fig. 1 was obtained
from the patient. A literature search was per-
formed using three major electronic databases
(PubMed, EMBASE, and Google Scholar) to
identify potentially relevant articles published
on or before June 4, 2022. The following key-
words were used for the PubMed search:
‘‘((preretinal OR epiretinal)) AND (deposits),’’
‘‘((preretinal OR epiretinal)) AND (precipi-
tates),’’ and ‘‘((preretinal OR epiretinal)) AND
(condensation).’’ Search strategies for other
databases were adapted from the initial PubMed
strategy to meet the requirements of each
database. All reference lists of the obtained
articles were manually screened to identify
potentially relevant articles. Given the rarity of
the entity, case–control studies, cohort studies,
case series, and case reports were considered for
inclusion. Letters or correspondence addressing
clinical cases were also considered for inclusion.
The enrolled articles had to be in English or to
have an English abstract. The cases in the
enrolled articles had to have OCT images to
confirm the preretinal location of the deposits.
However, given the rarity of the condition,
some reported cases that had no OCT images
but did have definite ‘preretinal’ descriptions
were also enrolled due to the limitations of the
imaging technology in the previous era.

RESULTS

After the exclusion of publications not written
in English as well as those without an English

abstract and those on vitreous cavity (VC)
deposits and keratic precipitates and other
unrelated conditions, we found 32 publications
(127 cases and 129 eyes) that undoubtedly
referred to preretinal deposits; related entities
included ocular toxoplasmosis (OT) [2–8],
syphilitic uveitis [9–13], vitreoretinal lym-
phoma (VRL) [5, 14–17], virus-related uveitis
HTLV-I associated uveitis (HAU) or HTLV-I car-
riers [1, 18] and acute retinal necrosis (ARN)
[19, 20], endogenous fungal endophthalmitis
[21–25], uveitis of uncertain etiology [6, 14],
exogenous materials comprising silicone oil
(SO) tamponade [26–30], intravitreal antibiotics
[31, 32], and the suspicious vitreous remnant of
viscoelastic substance (two cases in one publi-
cation) [33]. Three publications each described
two cases of PDs with different causes [5, 6, 14].
Overall, OT was the infectious entity that most
commonly presented with PDs, and SO tam-
ponade was the most common exogenous cause
of PDs (Table 1).

Preretinal Deposits in Ocular
Toxoplasmosis

Ocular toxoplasmosis (OT), caused by the pro-
tozoan parasite Toxoplasma gondii, is the leading
cause of posterior uveitis in the world,
accounting for 20–80% of the cases [34]. The
retina is the primary site of the infection, but
the choroid, vitreous, and anterior chamber are
also involved secondarily by inflammation [35].
Several studies have reported PDs in OT visual-
ized on OCT, especially in toxoplasmic
retinochoroiditis (TRC) [2–4, 7, 8]. Gass initially
described the possible presence of multiple
small, granular deposits that might develop
along the inner retinal surface in the vicinity of
acute toxoplasmic retinitis in his textbook [36].
The preretinal oval deposits visualized in OCT
have been proposed to be a suggestive sign of
toxoplasmic etiology in the case of necrotizing
retinitis of unknown cause, yet herpes zoster
virus and syphilis are differential etiologies
[2–4, 7, 8]. The prevalence of oval PDs in ret-
rospective studies of TRC ranged from 36.0% to
83.7% [4, 7, 8]. The deposits are mostly oval or
round in shape and gray in color, and may have
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Table 1 Published cases of preretinal deposits in different entities

Study Number
of cases/
eyes

Diagnosis Appearance of PD Treatment and response of
PDs

Preretinal deposits in ocular toxoplasmosis

Guagnini

[2]

1 case Recurrent TRC Perivascular PDs and foveal PDs Partial resolution after antibiotic

and steroids

Goldenberg

[3]

5 cases TRC Oval PDs Complete resolution after

antibiotic and steroids

Invernizzi

[4]

5 cases Active TRC Oval deposits N/A

Yonekawa

[5]

1 case TRC Diffuse stalagmite-like PDs Gradual resolution after

antibiotic and steroids

Calles

Monar

[6]

1 case OT-related uveitis Rounded yellowish-gray PDs Complete resolution after

antibiotic and steroids

Oliver [7] 28 cases TRC Large PDs Partial resolution after antibiotic

and steroids

Ksiaa [8] 36 cases Active TRC Round-shaped PDs Partial resolution after antibiotic

and steroids

Preretinal deposits in syphilis uveitis

Reddy [9] 1 case SR Juxtapapillary white PDs

Fu [10] 8 cases SR Creamy yellow PDs Complete resolution within

1–2 weeks after antibiotic

treatment

Yang [11] 1 case SU Multiple punctate PDs N/A

Rodrigues

[12]

12

patients

SU Pale yellowish perivascular PD N/A

Horng [13] 1 case SU Yellowish PDs Complete resolution after 2

weeks of antibiotic treatment

Preretinal deposits in vitreoretinal lymphoma

Paulus [14] 1 case PIOL Vertical spire-shaped foveal PDs Resolution after intrathecal and

systemic treatment

Saito [15] 4 cases VRL Villous-shaped PDs Resolution after intravitreal and

systemic treatment

Yonekawa

[5]

1 case PIOL Diffusely stalagmite-like PDs Gradual resolution over several

months without intervention

Yang [16] 7 eyes VRL Dense PDs Complete resolution after

treatment
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Table 1 continued

Study Number
of cases/
eyes

Diagnosis Appearance of PD Treatment and response of
PDs

Zhou [17] 5 eyes VRL Scattered PDs Resolution after vitrectomy

Preretinal deposits in virus-related uveitis

Nakao [1] 8 cases HAU Gray-white and granular perivascular

PDs

Resolution spontaneously or

after steroid treatment

Nakao [18] 2 cases HTLV-I carriers Tiny, gray-white, spherical perivascular

PDs

N/A

Sogawa [19] 1 case ARN and diabetic

retinectomy

Uniform granulomatous PDs Resolution

Mya Thida

Ohn [20]

3 cases Acute retinal

necrosis caused

by herpes zoster

virus

Preretinal inflammatory precipitates N/A

Preretinal deposits in endogenous fungal endophthalmitis

Michiyo

Imago

[21]

2 eyes Endogenous

Candida
endophthalmitis

Highly reflective mass protruding from

vitreoretinal interface

Systematic antifungal Tx/

flattened

Minhee

Cho [22]

2 eyes Endogenous

Candida
endophthalmitis

Protrusions at the level of the

vitreoretinal interface

Systematic antifungal Tx/

shrinkage

Alessandro

[23]

13 eyes Endogenous

Candida
endophthalmitis

Hyperreflective dense masses on the

retinal surface

IV antifungal drug ? systematic

antifungul Tx (and PPV)/N/

A

Hong

Zhuang

[24]

17 eyes Endogenous

Candida
endophthalmitis

Hyperreflective preretinal lesions IV antifungal drug ? systematic

antifungul Tx (and PPV)/

regression (with subretinal

fibrosis)

Pasha

Anvari

[25]

1 case Endogenous

Candida
endophthalmitis

Multiple yellowish preretinal fluffy

lesions

N/A

Preretinal deposits in uveitis of uncertain etiology

Paulus [14] 1 case Uveitis with

TST ?

Vertical spire-shaped foveal PD Resolution after PPV

Calles

Monar

[6]

1 case Spondyloarthritis-

related uveitis

Multifocal perivascular PDs Persistent vitritis
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a dot-like shape. The deposits distribute along
the retinal veins and arteries and/or in the
macular region. On OCT, the hyperreflective
oval deposits occur on the vitreoretinal inter-
face, adjacent to or far away from the active
lesions with diameters of 100–150 lm [2]. The

deposits are often seen at presentation; how-
ever, they gradually become smaller and fade
over time until they completely resolve after
treatment with systematic antimicrobial drugs
and steroids. Notably, Goldenberg documented
that the deposits could enter the inner retinal

Table 1 continued

Study Number
of cases/
eyes

Diagnosis Appearance of PD Treatment and response of
PDs

Preretinal deposits in silicone oil tamponade

Odrobina

[26]

4 eyes PPV with SO

tamponade for

PVR-RD

Hyperreflective round-shaped droplets

above optic disc

N\A

Sachdeva

[27]

12 eyes LRR for RD

related to PVR

Pigmented PDs embedded in a minimal

fibrous component

N\A

Trivizk [28] 12 eyes RRD Dam-like discrete PDs Disappearance after SO removal

in combination with ILM

peeling

Zewar [29] 55 eyes RD with SO

tamponade

Single or multiple, smooth- or rough-

surfaced, isoreflective or

hyperreflective, homogeneous or

heterogeneous droplet

N\A

Pilli [30] 3 eyes 2 eyes with RRD

and 1 eye with

TRD

Multiple, discrete, coarse, hyperreflective

deposits at the silicone oil–retina

interface

N/A

Preretinal deposits in eyes with exogenous materials

Javey [31] 1 case Bacterial

endophthalmitis

White PDs Spontaneous resolution within

4 weeks

Valdes Lara

[32]

1 case Exogenous

endophthalmitis

Multiple, diffuse, and whitish PDs Spontaneous resolution within

4 weeks

Behera [33] 2 cases Intraoperative

breach of

posterior

capsule barrier

Diffusely scattered white PDs Resolution after PPV

TRC toxoplasmic retinochoroiditis, OT ocular toxoplasmosis, PDs preretinal deposits, SR syphilitic retinitis, SU syphilitic
uveitis, PIOL primary intraocular lymphoma, VRL vitreoretinal lymphoma, HTLV-I human T-cell lymphotropic virus type
1, HAU HTLV-I associated uveitis, N\A not available, TST tuberculosis skin test, PPV pars plana vitrectomy, TB
tuberculosis, SO silicone oil, LRR large relaxing retinectomies, RD retinal detachment, PVR proliferative vitreoretinopathy,
RRD rhegmatogenous retinal detachment, TRD tractional retinal detachment, IV intravitreal, Tx treatment
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layers and then resolve completely [3]. The
deposits may represent clumps of inflammatory
cells and/or parasitic cysts [37]. Apart from PDs,
deposits in OT patients can also be found
hanging on the thickened posterior hyaloid or
suspended in the vitreous cavity. Yonekawa
et al. reported a case with TRC that showed
diffuse stalagmite-like PDs in a vitrectomized
eye, and the authors believe that the inflam-
matory cells can move more freely in a vitrec-
tomized eye via Brownian-like motion, in
contrast to deposits in nonvitrectomized eyes
where vitreous debris tends to accumulate
inferiorly or at the fovea [5]. Additionally, Ksiaa
et al. conducted a study of distinguishing OCT
findings in active TRC and found that retinal
hyperreflective round PDs, in conjunction with
sub-lesional choroidal thickening and sub-le-
sional retinal pigment epithelium elevation, are
more likely to occur in OT patients [8]. Their
findings indicate that the presence of deposits,
along with other OCT signs, provides some
diagnostic clues for OT.

Preretinal Deposits in Syphilitic Uveitis

Acquired syphilis is generally considered a sex-
ually transmitted disease caused by Treponema
pallidum [38]. Ocular manifestations happen
commonly in the secondary and tertiary stages
of syphilis, although ocular involvement can
occur in all stages [39]. Treponema can impair all
the layers of the eyeball, which explains its
various clinical presentations [40]. Syphilis has
been considered ‘‘the great mimicker’’ because it
lacks pathognomonic signs and often presents
with manifestations similar to various other
ocular diseases [38–41]. Until recently, some
ophthalmologists reported that PDs, also called
precipitates, overlying the areas of retinitis in
syphilitic patients with ocular involvement
were highly suggestive of ocular syphilis
[9–13, 42, 43]. Meyer et al. reported a young
man with syphilitic retinitis who showed mul-
tiple small, yellow, preretinal precipitates (dots)
[42]. Subsequently, Reddy et al. documented a
42-year-old male with ocular syphilis who
showed inflammatory precipitates overlying an
area of retinitis and used OCT to confirm the

preretinal location [9]. Fu et al. described a ser-
ies of nine eyes from eight patients with
syphilitic retinitis who presented with creamy
yellowish superficial, multifocal, retinal precip-
itates overlying an area of retinitis [10]. Most
eyes (66.7%) presented a single group of pre-
cipitates, while others (33.7%) presented mul-
tiple groups of precipitates associated with
distinct areas of retinitis. The precipitates com-
pletely resolved within 1–2 weeks after antibi-
otic treatment. Rodrigues et al. investigated the
characteristics of yellowish dots in 12 patients
and found that retinal precipitates were usually
located in the perivascular region. They
assumed that the preretinal dots were due to
perivasculitis secondary to Treponema infection
[12]. The aforementioned findings suggested by
these authors indicate that preretinal precipi-
tates or pale yellowish dots in conjunction with
an underlying ground-glass retinitis area are
highly suggestive of ocular syphilis. As for the
nature or composition of the PDs, it remains
unknown, and there is no histological evidence
to reveal its composition. Yang et al. hypothe-
sized that the deposits originated from Tre-
ponema collections and inflammatory cells
located preretinally and intraretinally [11],
whereas Fu et al. considered that the precipi-
tates were clots of white blood cells [10]. All in
all, the round yellowish-white PDs commonly
occur on a ground-glass retinitis area in a single
cluster or in multiple distributions, regardless of
immune status, human immunodeficiency
virus positivity, and sexual preference [10], and
they can be located around vessels or in the
macular area. Notably, some deposits were
observed to migrate across the inflamed retina
during the evolution of the infection and its
treatment [43]. The precipitates, in conjunction
with a positive pathogen test and other related
ocular conditions (retinitis, retinal vasculitis,
and vitritis), probably provide diagnostic value
to ophthalmologists. However, in our review of
the literature, only two publications presented
the OCT appearance of preretinal precipitates,
so more investigations using new OCT tech-
nology to observe the features of the precipi-
tates should be conducted in the future.
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Preretinal Deposits in Vitreoretinal
Lymphoma

Vitreoretinal lymphoma (VRL) is a rare ocular
malignancy with an incidence of under 3%
among intraocular tumors [44]. It is considered
to be a subtype of central nervous system (CNS)
lymphomas that predominantly affects the vit-
reous and/or retina, and usually resembles
chronic intermediate or posterior uveitis
[45, 46]. VRL can present with various non-
specific ocular manifestations, including vitre-
ous cells and multifocal, yellowish-white
deposits in or under the retina and beneath
retinal pigment epithelium (RPE). Recently, PDs
in VRL have been reported as a novel OCT
finding at presentation or recurrence [5, 15–17].
The prevalence of PDs in retrospective studies of
VRL ranged from 10.5% to 26.3% [15–17]. Saito
et al. reported that PDs, which are described as
villous-shaped lesions on the retina, occurred in
one patient undergoing pretreatment and three
patients experiencing a recurrence (multiple
(3–4) episodes) in a cohort of 38 patients with
VRL, indicating that PDs occur more often in
recurrent cases than during pretreatment [15].
Yang et al. noticed that, among the recurrent
cases, 1 of the 15 eyes showed PDs at recurrence,
while this eye had no PDs at presentation.
Notably, Yonekawa et al. reported a uveitis case
showing stalagmite-like PDs, where the patient
had a history of intraocular lymphoma that had
been in regression after a diagnostic vitrectomy
without further treatment [5]. In the light of
OCT findings, in addition to a preretinal loca-
tion, the deposits can be located in the sub-RPE,
sub-retinal, and intraretinal spaces. Yang et al.
found that intraretinal deposits significantly
increase at maximal progression and recurrence
in comparison with the initial presentation,
suggesting that the development of intraretinal
deposits is likely to be a predictor of disease
progression or recurrence [16]. Conversely,
Saito et al. noticed that subretinal deposits and
RPE irregularities occurred more often in recur-
rent patients [15]. Regarding the composition of
these deposits, lymphoma cells are considered
to be the major component, and cells from the
VC are likely to be the source of the preretinal
deposits. Notably, the patients in the

aforementioned studies were classified as hav-
ing large B-cell VRL, so the composition of the
PDs in VRL is reasonably assumed to be B-cell
lymphoma cells. Although the site of VRL onset
and the development pattern of VRL are not
clear, some researchers have proposed that the
sub-RPE space and the VC are the origin
[16, 47, 48]. So, it is reasonable to speculate that
the PDs from the VC may migrate through the
retina into the subretinal space. The PDs can
disappear after vitrectomy or during regression
[16, 17]. Since the PDs in VRL are not a
pathognomonic sign and exert little impact on
the prognosis, many OCT images showing PDs
are not included in VRL-related publications,
and the PDs are not mentioned in them
[49, 50]. Overall, PDs occur in active VRL but
seem to provide little diagnostic value
currently.

Preretinal Deposits in Virus-Related
Uveitis

In our review of the literature, we found PDs
documented in both human HAU and ARN
[1, 18, 20]. HTLV-I is the first reported retrovirus
that is involved in the etiology of human dis-
eases, including hematologic malignancy and
neurological diseases [51]. HAU is an inflam-
matory disease affecting the uvea that is asso-
ciated with HTLV-I and mainly occurs in
middle-aged adults of either sex, with a preva-
lence of roughly 112.2 per 10,000 HTLV-I car-
riers [52, 53]. HAU can show acute,
granulomatous, or non-granulomatous uveitis,
presenting with symptoms such as foggy vision,
ocular floaters, blurring of vision, ocular
hyperemia, ocular pain, and photophobia, and
anterior inflammatory and retinal vasculitis,
with unilateral or bilateral involvement
[54, 55]. Nakao et al. first described PDs in eight
cases with HAU in 1996 [1]. They noticed that
the PDs were gray-white in appearance, granular
in shape, and scattered on the retinal veins and/
or arteries in the posterior pole. The PDs, also
called vascular lesions in their study, showed no
complications (hemorrhage, vascular sheath-
ing, or leakage points) on fundus fluorescence
angiography (FFA). The PDs completely
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resolved over 1–4 weeks spontaneously or after
topical or systematic steroids. In 1999, Nakao
reported another two HTLV-I carriers who were
respectively diagnosed with ARN and diabetic
retinopathy and showed similar grayish-white
PDs along the retinal vessels [18]. As both
patients underwent therapeutic vitrectomy,
Nakao et al. found intraoperatively that the PDs
were loosely adherent to the walls of vessels and
could be readily detached and aspirated by a
fluted needle without affecting the involved
vessels [18]. Notably, analysis of aqueous humor
using polymerase chain reaction revealed the
presence of DNA of both Varicella-zoster virus
(VZV) and HTLV-I. However, the pathomecha-
nism of the perivascular deposits is not clear.
Previous histopathologic findings disclosed
perivascular cuffing of lymphocytes in the
spinal cord and an increased adherence capa-
bility of T lymphocytes to vascular endothelial
cells in patients with HTLV-I [56, 57]. Therefore,
Nakao et al. hypothesized that the T lympho-
cytes activated by HTLV-I could adhere to and
migrate from the endothelium of retinal vessels
and proliferate in an autologous or spontaneous
way, resulting in the development of perivas-
cular PDs.

ARN is an inflammatory condition causing
vitritis and retinitis, with complications com-
monly including retinal detachment, anterior
ischemic optic neuropathy, and central retinal
artery occlusion [58]. Mya Thida Ohn et al.
reported three ARN cases induced by herpes
zoster virus with preretinal deposits, called
‘preretinal inflammatory precipitates’ in their
report. The PDs showed three patterns in the
three cases, respectively, including a perivascu-
lar pattern (resembling deposits in HAU),
deposits with thickened posterior hyaloid, and
isolated prefoveal deposits (similar to deposits
in OT), although there was no laboratory evi-
dence showing HTLV-I or toxoplasmosis infec-
tion [20]. Sogawa et al. reported a case with ARN
showing perivascular deposits and prefoveal
deposits visualized on OCT, which resolved
within 6 months after antiviral treatment [19].

Preretinal Deposits in Endogenous Fungal
Endophthalmitis

Endogenous fungal endophthalmitis (EFE) is a
potentially blinding ocular condition that
develops secondary to the hematogenous
spread of microbes from distant foci in the
body. Most patients with EFE have predisposing
risk factors, including diabetes mellitus,
chemotherapy, organ transplant, indwelling
catheters, intravenous drug abuse, increased
estrogen levels in pregnancy, and prolonged
corticosteroid and antibiotic use [59]. The
majority of cases of endogenous endoph-
thalmitis are caused by fungal infections, and
the most common pathogens are Candida spe-
cies, followed by Aspergillus species [60, 61]. In
EFE, the initial sites of ocular infection are the
choroid and ciliary body, because of the higher
blood perfusion, while the retina and vitreous
show a secondary involvement [62]. PDs are
also a very common sign in EFE, especially in
endogenous Candida endophthalmitis (ECE)
[21–25]. In the ophthalmoscope, the PDs man-
ifest as round, creamy yellowish-white lesions.
OCT shows the PDs as cloud-like fungal aggre-
gates accompanied by subretinal fluid, subreti-
nal saw-tooth infiltrates, and full-thickness
retinal edema. Unlike PDs in other entities, the
PDs in ECE have a strong shadowing effect on
OCT, and the retinal structures underneath the
PDs cannot be observed. The strong shadowing
effect indicates more dense biological material
in the PDs. In addition, there is clear evidence
of PDs from intraretinal or choroidal foci. Inv-
ernizzi et al. proposed two patterns of ECE on
OCT—an intraretinal pattern (within the inner
retinal layers) and a chorioretinal pattern (both
retina and choriocapillaris) [23]. In Invernizzi’s
study, they documented the spread and infil-
tration of fungal foci from their intraretinal or
choroidal origin toward the vitreous cavity. In
other words, when we see PDs in ECE, it means
that the fungal lesion has broken through the
choroid and retina and has entered a slightly
late stage of the disease. In terms of treatment,
oral or intravenous antifungal drugs are also
necessary to treat the systemic infection.
Vitrectomy is superior to blood cultures in
confirming the etiology of infection [63]. In
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most cases, the lesions regress after treatment.
However, the penetration of the microorgan-
isms from the choroid through the retinal tissue
often results in scar formation.

Preretinal Deposits in Uveitis of Uncertain
Etiology

Paulus et al. reported a 6-year-old girl with
intermediate uveitis and anterior inflammatory
cells presenting with snowballs and PDs in the
fovea. Work-up for uveitis showed no abnor-
malities but a positive TB skin test. However,
the vitritis and deposits did not resolve after
anti-TB treatment and steroids [14]. Also, Calles
Monar et al. reported a case showing round,
diffusely scattered PDs with macula edema and
peripheral vascular leakage on FFA in a vitrec-
tomized eye. The vitreous fluids showed no
evidence of infection. After vitrectomy, the
patient was diagnosed with inflammatory
spondyloarthritis without sacroiliitis. Part of the
deposits and vitritis persisted after treatment
[6]. PDs occurring in eyes without certain diag-
noses likely have a poor response to conven-
tional anti-inflammatory treatment.

Preretinal Deposits in Silicone Oil
Tamponade

SOs are a type of tamponade widely used in pars
plana vitrectomy (PPV); they include conven-
tional polydimethylsiloxane (PDMS) silicone oil
(CSO), which mainly offers superior tampon-
ade, and heavy silicone oil (HSO), which mostly
offers inferior tamponade [64, 65]. During SO
tamponade or after SO removal, some
researchers have reported that emulsification of
SO (both CSO and HSO), which might be due to
disturbance of the vitreous microenvironment
by inflammation or postoperative remnants and
so on, can produce visible oil deposits (namely,
droplets) preretinally or even intraretinally
[26, 28, 66–69]. Zewar et al. classified the oil
droplets into macrodroplets (or bubbles) and
microdroplets (or dots) according to the size
and reflectivity of the droplets in the patients
after HSO removal. The macrodroplets were
defined as droplets ranging between 50 and

300 lm with variably reflective structures, dif-
ferent shapes, and discrete borders, whereas the
microdroplets were defined as hyperreflective,
minute, spherical materials with separate or
continuous borders [29]. Zewar et al. noticed
that macrodroplets seem to occur and increase
with a longer duration of intraocular SO tam-
ponade because a longer tamponade duration
might result in postoperative inflammation
development [29, 70]. Some similar observa-
tions had previously also been reported for CSO
tamponade [28, 68, 69]. The mechanisms of
preretinal droplet formation remain elusive.
However, some researchers have proposed that
intraocular inflammation is the main factor
stimulating preretinal droplet development, as
evidenced histologically by infiltrates of large
cytoplasmic macrophages and silicone vacuoles
[28, 66, 71]. On OCT, since the non-emulsified
and purified SO is hyporeflective [72], the
reflectivity of the oil droplets is heterogeneous
due to the different mixed proportions of
emulsified SO droplets, fibrotic tissue, and
inflammatory infiltrate [28, 29]. The droplets
with higher reflectivity probably contain more
SO, whereas the isoreflective droplets may sug-
gest a majority of biological materials in the
composition [29]. Additionally, Pilli et al. found
that the preretinal droplets in three patients
with SO tamponade showed hyporeflective
darker spots, giving a quasi-pitted appearance
resembling the appearance of a strawberry, due
to the presence of the retinal surface and the
glossy, bright reflection from SO on multicolor
and infrared images [30]. In addition to the
application of SO tamponade in normal vitrec-
tomy, Sachdeva et al. reported that pigmentary
PDs visualized in patients after large relaxing
retinectomies and SO tamponade for retinal
detachment related to proliferative vitreo-
retinopathy [27]. These deposits histologically
revealed RPE cells with intracellular silicone oil
droplets, melanin granules, glial tissue, and
fibrous stroma, indicating that RPE cells can
phagocytose emulsified oil droplets when these
cells are in direct contact with SO in the eyes
after retinectomy [27]. All the aforementioned
findings indicate that the hyperreflective
deposits on OCT in SO tamponade eyes are not
composed of emulsified oil alone, but that this
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oil is present in combination with inflamma-
tory cells, fibrous tissue, melanin, and other
biological materials. Complications in the set-
ting of the oil droplets play an important role in
visual prognosis. It is reported that the occur-
rence of cystoid macular edema and epiretinal
membrane is statistically associated with pre-
retinal droplets [26, 29]. The droplets were also
documented intraretinally, subretinally,
beneath the epiretinal membrane, and on the
optic nerve [68]. The intraretinal droplets are
noteworthy because of their potential vision-
threatening effects, and the preretinal droplets
might be a source of intraretinal SO, but the
underlying mechanisms are uncertain
[26, 29, 68, 69]. Patients who have SO tam-
ponade should be considered for the timely
possible SO removal once the retina is struc-
turally flat and stable.

Preretinal Deposits in Eyes with Other
Exogenous Materials

In addition to SO tamponade, other exogenous
materials, including intravitreal antibiotics and
unexpected viscoelastic substances egressing
into the VC, also form preretinal deposits
[31–33]. Intravitreal broad-spectrum antibiotic
is a recommended treatment for endoph-
thalmitis. Vancomycin and ceftazidime are the
common drugs of choice for Gram-positive
bacteria and Gram-negative bacteria, respec-
tively [73]. However, there were two cases with
PDs after intravitreal vancomycin and cef-
tazidime for endophthalmitis. Javey et al.
reported that a 61-year-old healthy woman
presented diffuse white deposits in a preretinal
location after intravitreal vancomycin and cef-
tazidime for endophthalmitis. The PDs
appeared as white-appearing PDs consistent
with aggregations of concomitantly adminis-
tered intravitreal vancomycin and ceftazidime
on color fundus photograph (CFP). OCT
showed hyperreflective deposits with a round
top and wide base [31]. Valdes Lara et al.
reported a similar case with PDs of a lower
height and broader base seen on OCT [32]. The
PDs in the two mentioned cases were consid-
ered aggregations of vancomycin and

ceftazidime. When vancomycin and cef-
tazidime are mixed in the same syringe, a yel-
low-white deposit may result, and the same
appearance has been described clinically along
the needle tract in the VC after treatment [74].
The deposit formation is thought to be due to
the alkaline pH of vancomycin (pH 5–7.5) and
the presence of bicarbonate in most ceftazidime
preparations (pH 2.5–4.5). The deposits in the
two mentioned cases completely resolved in
4 weeks without any specific management
[31, 32]. In another two cases reported by
Behera [33], hydroxypropyl methylcellulose was
used as a viscoelastic substance during cataract
surgery, and the viscoelastic substance fell into
the VC due to the breach of the posterior cap-
sule barrier, resulting in diffusely scattered,
round, white deposits on the retina that mimic
bacterial colonies. But no evidence of infection
could be established, and no intravitreal
antibiotics were used. The deposits were
strongly presumed to be the viscoelastic sub-
stance in combination with some inflammatory
infiltration [33].

Differentiating PDs from Kyrieleis Plaques

Of note, PDs have some similarities with Kyr-
ieleis plaques, which were previously referred to
as segmental retinal periarteritis. Kyrieleis pla-
ques were first described by Kyrieleis in 1933 in
a case with presumed tubercular uveitis (TBU)
[75], which is characterized by focal or glisten-
ing yellow-white accumulations surrounding
retinal arteries, particularly near an area of
active retinal infection or inflammation [76].
Kyrieleis plaques share a similar disease spec-
trum to PDs, including TRC [77, 78], TBU,
syphilitic uveitis [79], and VZV and Cytomega-
lovirus (CMV) infections [80, 81]. Both PDs and
Kyrieleis plaques represent inflammatory signs,
most of which can be fully recovered from and
do not worsen the prognosis. More importantly,
they both have a preference for retinal vessels.
However, PDs are different from Kyrieleis pla-
ques in the following ways. First, the imaging
appearance of PDs is different from that of
Kyrieleis plaques. In the ophthalmoscope, PDs
are mildly transparent grayish-white or
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yellowish-white dots, while Kyrieleis plaques
are glistening yellowish-white accumulations
with high reflectivity of the affected vessel
walls. In addition, PDs can involve both retinal
arteries and veins, while Kyrieleis plaques affect
only the retinal arteries. On fundus autofluo-
rescence (FAF), fundus fluorescence angiogra-
phy (FFA), and indocyanine green angiography
(ICGA), PDs show hypofluorescence throughout
all the frames. By contrast, Kyrieleis plaques
show increased autofluorescence on FAF and
early hypofluorescence and late hyperfluores-
cence on FFA and ICGA [82]. Second, PDs are
located in the interface of the retina and VC,
which is confirmed by OCT, whereas the
inflammation of Kyrieleis plaques occurs only
within the vessel walls, with no involvement
seen outside the vessel walls [82]. Third, PDs can
completely resolve without structural impair-
ment after treatment, in contrast to Kyrieleis
plaques, which potentially persist clinically
with perivascular sheathing in some patients,
despite the resolution of the chorioretinitis after
antibiotic treatment [82].

In summary, to better elucidate the diag-
nostic approach to PD, we constructed a mind
map based on our review (Fig. 2).

CONCLUSIONS

Our literature review reveals that PDs in differ-
ent entities may have something in common.
First, regardless of the PDs from exogenous
materials, PDs occur more often in inflamma-
tory conditions related to infection (i.e., OT,
syphilitic uveitis, ARN, and EFE) rather than in
non-infectious conditions. In addition, in
infectious inflammatory conditions, the PDs are
commonly accompanied by a retinitis area,
especially in syphilis uveitis, where the PDs are
above the retinitis area. Based on the findings of
the literature review, we assume that PDs in
inflammatory conditions are likely to have two
sources—the retinitis area and the VC. The
retinitis area could produce retinal tissue debris
and inflammatory cells, resulting in the devel-
opment of PDs that adhere to the retinitis area
in some cases. Second, the presence of PDs is a
predictor suggestive of the active state of the
disease, probably providing suggestive infor-
mation for treatment. Third, PDs have a good
prognosis in either inflammatory or exogenous
conditions. The PDs gradually resolve in 1–-
4 weeks once the etiological treatment is given,

Fig. 2 A diagnostic approach for patients with PDs. VRL vitreoretinal lymphoma, OT ocular toxoplasmosis, ARN acute
retinal necrosis, HAU human T-cell lymphotropic virus type 1 associated uveitis
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indicating that the PDs are not serious blinding
manifestations. Regarding exogenous materials,
surgical removal is the first option, whereas
antibiotic aggregates could resolve sponta-
neously. Finally, concerning the nature of the
PDs, it is acknowledged in most of the literature
that the PDs consist of inflammatory cells or
white blood cells except for conditions related
to exogenous materials. The mechanisms of
deposit development are unclear, but inflam-
mation seems to be the main contributing fac-
tor in most entities. From cytopathological
evidence in the diagnosis of VRL, we conclude
that the PDs in VRL are likely to mainly com-
prise lymphoma cells, especially the large B-cell
type according to our review. However, because
of the absence of cytopathological evidence in
other inflammatory diseases, the precise com-
position is elusive and may vary between enti-
ties. Despite the rarity of this condition, further
investigations should be conducted to reveal
the underlying mechanisms.
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