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ABSTRACT

Introduction: Uveal effusion syndrome (UES) is
a rare ocular disease causing idiopathic uveal
effusion, often with associated ciliochoroidal
and retinal detachment. UES diagnosis is chal-
lenging because of overlapping features with
other ocular inflammatory, neoplastic, iatro-
genic, and drug-induced causes of uveal effu-
sion. While several successful surgical
treatments have been described, such as full-
thickness or partial-thickness sclerectomy,
medical therapies may also have a therapeutic
role.
Objective: To provide an updated review of the
published literature on the course of the disease,
medical and surgical management strategies, as
well as newer treatment modalities.

Keywords: Uveal effusion syndrome;
Choroidal effusion; Scleral windows; Literature
review

Key Summary Points

Uveal effusion syndrome (UES) presents a
diagnostic and therapeutic challenge for
vitreoretinal surgeons.

Varied success with initial medical
treatment has been reported in the
literature, with many cases requiring
surgical intervention.

Initial medical therapy was started in our
patients with UES; however, both patients
required scleral window surgery to resolve
the choroidal effusion and retinal
detachment.

Several successful surgical therapies have
been described, including the creation of
sclerotomies and sclerectomies, alone or
in combination.

DIGITAL FEATURES

This article is published with digital features,
including videos, to facilitate understandingof the
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article. To view digital features for this article go to
https://doi.org/10.6084/m9.figshare.21342852.

INTRODUCTION

Uveal effusion, or choroidal effusion, refers to
fluid accumulation in the suprachoroidal space,
often secondary to intraocular surgeries,
trauma, malignancy, medication adverse
effects, inflammatory and infectious diseases
[1]. Reported causes of uveal effusion are listed
in Table 1. Uveal effusion syndrome, also refer-
red to as idiopathic ciliochoroidal effusion, is a
rare disease and diagnosis of exclusion.

UES was first described by Schepens and
Brockhurst in 1963; they noted uveal effusion
without an obvious cause in 17 patients, almost
exclusively male with one female patient [2].
Patients presented with superior visual field
loss, blurred vision, and metamorphopsia [3].
Notable clinical features included gradually
progressing choroidal elevation and detach-
ment starting in the periphery, often associated
with a serous retinal detachment. Deep retinal
and subretinal exudates commonly appeared
prior to the serous detachment, along with
optic nerve edema and mild to moderate vitre-
ous cell [3]. Hyper- and hypopigmented lesions
in the retinal pigment epithelium (RPE), termed
leopard spots, are common during the UES
disease course and remain after treatment.
These lesions contribute to permanent visual
acuity loss with chronic disease [4]. Though the
exact incidence and prevalence of UES are
unclear, a recent surveillance study in the UK
estimated the annual incidence to be 1.2 per 10
million [5].

As a result of its rarity and shared features
with other inflammatory, neoplastic, and ocular
disorders, UES is a diagnostic and therapeutic
challenge. In fact, only 16% of patients were
correctly diagnosed initially with UES in one
report [6]. This has significant implications, as
patients may be ineffectually treated for other
causes of retinal detachment or choroidal effu-
sion, which fails to improve vision and may
limit visual outcomes. UES classification
(Table 2) has also been shown to affect man-
agement. Type 3 UES, for example, was

Table 1 Differential diagnosis of ciliochoroidal effusion

Inflammatory

Uveitis

Posterior scleritis

Chorioretinitis

Myxedema/multiple myeloma

Trauma and intraocular surgery (e.g., glaucoma

surgery)

Orbital cellulitis

Idiopathic orbital inflammation

Cardiovascular

Diabetes

Hypertension retinopathy

Arteriovenous fistula

Genetic/oncologic

Tumor metastases

Uveal melanoma, lymphoma

Paraneoplastic syndromes

Vogt–Koyanagi–Harada syndrome

Hunter syndrome

Sturge–Weber syndrome

Iatrogenic

Wound leak

Laser photocoagulation, cryotherapy

Drug therapy

Sulfa drugs (e.g., topiramate, acetazolamide,

hydrochlorothiazide, methazolamide) [6, 69, 73–78]

Bupropion

Mefenamic acid [70]

Phendimetrazine tartrate [79]

Ephedrine
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previously reported to be unresponsive to sur-
gery, though results have been mixed in recent
cases [7].

Current management approaches for UES
recommend scleral thinning procedures, cre-
ation of scleral flaps or windows to decrease
scleral resistance and allow for effusion drai-
nage. Often, patients require surgery in the
contralateral eye, as bilateral involvement
occurs in more than 65% of patients [8]. Com-
paratively, medical therapies have had varied
success in the literature, a majority reported in
case studies and series owing to disease rarity.
These include corticosteroids, carbonic anhy-
drase inhibitors, prostaglandin analogues, non-
steroidal anti-inflammatory drugs (NSAIDs),
and anti-vascular endothelial growth factor
(VEGF) injections, which will be discussed fur-
ther in this article.

This article presents a case series of patients
with UES seen at our eye center and reviews
relevant literature regarding UES pathophysiol-
ogy, diagnosis, therapeutic and management
options. The PUBMED and MEDLINE library
databases were searched for all literature pub-
lished in the English language before June 2022.
Manuscripts included the following keywords:
uveal effusion, choroidal effusion, supra-
choroidal, retinal detachment, nanophthalmos,
leopard spot, scleral windows, sclerotomy,
sclerectomy, carbonic anhydrase inhibitor, anti-
VEGF, corticosteroid, prostaglandin. Relevant
manuscripts and respective bibliographies were
carefully reviewed for inclusion in this arti-
cle. The patients involved provided written
consent for publication of the cases. The study
did not require ethics approval, and was con-
ducted in accordance with the Helsinki
Declaration.

Table 2 Uveal effusion syndrome classification and associated features

Type 1 UES (nanophthalmic) Type 2 UES (non-
nanophthalmic)

Type 3 UES (non-
nanophthalmic)

Anterior

segment

exam

Dilated episcleral blood vessels

Blood in Schlemm’s canal

Minimal to no anterior chamber

cell

Minimal to no anterior chamber cell

Posterior

segment

exam

Ciliochoroidal detachment/elevation

Subretinal fluid

Retinal folds

Leopard spot changes in RPE

Optic nerve swelling

Mild to moderate vitreous cells

Axial length Short axial length (\ 20.5 mm) Normal or slightly short axial

length ([ 20 mm)

Normal or slightly short axial

length ([ 20 mm)

Refractive

error

Hypermetropic Non-hypermetropic Non-hypermetropic

Scleropathy Thickened/abnormal sclera on

imaging and histology

Thickened/abnormal sclera on

imaging and histology

Normal sclera on imaging and

histology

Treatment

efficacy

Surgery effective Surgery favorable Surgery non-favorable

Medical treatment favorable
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CASE SERIES PRESENTATION

A 70-year-old female patient presented with
choroidal effusion with associated retinal
detachment in her left eye. The patient reported
left eye pain prior to experiencing sudden onset
blurry and distorted vision. She then noted a
‘‘curtain’’ over her left temporal visual field and
intermittent flashes. The left fundus exam
revealed central macular edema with diffuse
leopard spot retinal pigmentation, choroidal
effusion, and serous retinal detachment (rele-
vant clinical data presented in Table 3). There
was no evidence of intraocular inflammation in
either eye. Ocular oncology evaluation found
no choroidal lesions. Fundus photos, fundus
autofluorescence (FAF), optical coherence
tomography (OCT), and fluorescein angiogra-
phy (FA) were obtained (Fig. 1). B-scan ultra-
sonography (US) confirmed retinal detachment
and choroidal effusions and revealed borderline
nanophthalmos bilaterally with an axial length
of 20.5 mm OD (right eye) and 20.65 mm OS
(left eye). She was started on orally administered
prednisone and topical difluprednate, with the
addition of orally administered acetazolamide
and topical latanoprost at the 1-month visit.
Prednisone was discontinued after 2 months
and acetazolamide after 1 month because of
medication intolerance and malaise. Sub-
tenon’s Kenalog was also administered without
improvement. After no significant improve-
ment with medical therapy, superonasal and
inferonasal scleral windows surgery was per-
formed. Each window consisted of a 50–75%
thickness sclerectomy measuring 4–6 mm by
4–6 mm in area, with the anterior edge at the
insertion site of the extraocular muscles. A

central sclerotomy was created in each site by
carefully dissecting down to choroid and using
a Kelly punch to open a 0.75-mm hole (Videos 1
and 2). Postoperatively, the exudative detach-
ment greatly improved after 1 month, with
complete resolution of subretinal fluid after
6 months. Persistent pigmentary changes
(leopard spots) likely limited vision potential in
this patient.

Case 2 is a 63-year-old male patient with
history of type 2 diabetes without diabetic
retinopathy, surgically treated basal cell carci-
noma, mild primary open angle glaucoma,
hyperopia, cataract surgery, referred to the
retina clinic for exudative retinal detachment.
At presentation, the patient reported blurry
vision in the temporal visual field of his left eye
and flashes. Slit lamp examination revealed no
sign of anterior chamber inflammation in both
eyes. Fundus exam revealed a choroidal effusion
temporally and nasally with overlying retinal
detachment and inferior subretinal fluid in the
left eye. No retinal breaks or evidence of dia-
betic retinopathy were seen on exam. Fundus

Table 3 Preoperative and postoperative visual acuity in this case study

Case Age
(years)
sex

Eye Axial length
(mm)

Refraction
(spherical error)

Preoperative
BCVA (Snellen)

Postoperative
BCVA (Snellen)

Follow-up
(months)

1 70 F OS* 20.57 ? 3.00 20/400 20/70–2 12

2 63 M OS* 20.31 20/400 20/30 8

*Operative eye

cFig. 1 a Preoperative fundus photos in patient 1 OS
demonstrates inferior bullous retinal detachment nasally
and temporally without choroidal mass lesions. b Preoper-
ative fundus autofluorescence OS showing diffuse leopard
spot appearance and corresponding patchy hypo-fluores-
cence on FA early and late-phase images (c, d). Preoper-
ative (e) and postoperative 3-month OCT
(f) demonstrating resolved detachment with persisting
RPE changes. Postoperative fundus (g) and autofluores-
cence images (h) showing resolved choroidal effusion with
remaining diffuse mottled hyper and hypo-AF changes
(leopard spots) suggestive of chronic retinal pigment
epithelium damage
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photos, FAF, OCT, and FA images were obtained
(Fig. 2). B-scan US showed choroidal effusion
with thickened sclera, no obvious sub-Tenon’s
fluid, and no mass lesions. Axial length was
measured to be 20.62 mm OD and 20.31 mm
OS. Lab tests for antinuclear antibody (ANA),
rheumatoid factor, antineutrophil cytoplasmic
antibody (ANCA), angiotensin-converting
enzyme (ACE), lysosome, QuantiFERON TB
Gold, syphilis were negative. Initial medical
treatment with orally administered prednisone
and topical difluprednate was started and con-
tinued for 3 months. Latanoprost was started
per glaucoma specialist recommendation.
Subretinal fluid appeared to be only slightly
resolving over the course of 1 month and thus
sub-Tenon’s Kenalog was also administered. At
3-month follow-up, the patient felt his left eye
vision was regressing, and there was minimal
change of the subretinal fluid, choroidal effu-
sion, and serous retinal detachment on exam.
The patient opted to proceed with scleral win-
dows surgery, as described above. Postopera-
tively, he showed continued improvement with
resolving serous detachment and fluid. Follow-
up examination at 8 months showed resolved
choroidal effusion and detachment with resid-
ual mild retinal pigmentary changes.

PATHOGENESIS

Aqueous humor leaves the anterior chamber via
either the trabecular meshwork or uveoscleral
outflow pathways. Unlike the trabecular mesh-
work pathway, aqueous humor in the
uveoscleral pathway passes through structures
diffusely rather than through distinctive

channels. In the uveoscleral pathway, the
aqueous humor passes through the ciliary
muscle to enter the supraciliary and supra-
choroidal spaces. Scleral outflow accounts for a
part of this pathway as well, either directly or
via the scleral emissaries, then into the chor-
oidal vessels and vortex veins [9].

UES is hypothesized to be a result of
decreased scleral permeability from scleropathy
or vortex vein and emissary channel compres-
sion, resulting in impaired uveal outflow. The
scleropathy component in UES appears to be
driven by the accumulation of glycosamino-
glycan-like (GAG) deposits, leading to scleral
thickening [7, 10]. Further histologic evidence
in UES eyes suggests that the reduced scleral
permeability leads to protein accumulation,
higher colloid osmotic pressure, and subsequent
serous choroidal effusion [10–13]. In fact, in
nanophthalmic eyes, the subretinal fluid con-
tains 2–3 times greater concentration of albu-
min and other proteins than healthy eyes,
suggesting impaired transscleral exit of protein
[8, 14, 15]. Possibly stimulated by high protein
concentrations and RPE phagocytosis, foci of
RPE migration into the subretinal space produce
the characteristic leopard spot pattern [16].

UES is associated with a clinical phenotype
of microphthalmos, nanophthalmos. Nanoph-
thalmos, a rare and potentially blinding disease,
is characterized by a small eye with shortened
anterior and posterior axial lengths with no
other deformities. Predominantly bilateral with
either dominant or recessive patterns of inher-
itance, nanophthalmos results from arrested
growth of the eye during the embryonic stage
[11, 17]. While the axial length threshold for
nanophthalmos has been actively debated,
most literature references suggest an upper axial
length of 19–20 mm [18]. Nanophthalmos is
accompanied by thickened and abnormal sclera
according to histological studies, suggesting a
predisposing factor to the development of UES
due to impaired venous drainage from the eye
[17]. According to a registry of 23 nanoph-
thalmic patients, 26.1% had uveal effusions and
17.4% had subclinical effusions [19].

Vortex vein compression is an alternative
hypothesis of UES pathogenesis. Each human
eye usually comprises of 3–8 vortex veins, while

bFig. 2 a Preoperative fundus photos in patient 2 OS
demonstrates inferior bullous retinal detachment nasally
without choroidal mass lesions. b Preoperative fundus
autofluorescence OS showing mild pigmentary change and
hypofluorescence on FA early and late-phase images (c, d).
Preoperative (e) and postoperative 3-month OCT
(f) demonstrating resolved detachment with mild RPE
changes. Postoperative fundus (g) and autofluorescence
images (h) showing resolved choroidal effusion with
remaining mild pigmentary changes
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Johnson and Gass recorded a range of 2–4 in
their UES cases [4, 20]. As an important chor-
oidal drainage system, vortex veins and their
compression could explain impaired uveal out-
flow. Authors studying vortex vein occlusion in
rhesus monkeys noted marked and immediate
venous congestion, though it is to be noted that
vortex veins in monkeys follow a segmental
distribution and do not communicate freely
[21]. In UES, Brockhurst noted that absence of
vortex veins or increased resistance of these
veins could limit fluid evacuation, following a
report of 10 nanophthalmic eyes undergoing
vortex vein decompression and sclerotomy.
Further support was provided by authors
reporting improvement in choroidal effusion in
nanophthalmic UES eyes [13, 22].

DIAGNOSIS

On slit lamp examination, the anterior segment
may present with minimal to no anterior
chamber cell, dilated episcleral blood vessels,
and blood in Schlemm’s canal [23]. The
intraocular pressure is usually normal. On reti-
nal examination, associated ciliochoroidal
detachments appear solid and brown/orange in
color. The serous nature of the fluid can be
appreciated with transillumination. With ocu-
lar movements, the serous detachments do not
undulate, unlike rhegmatogenous detachments.
Annular or lobular choroidal detachments are
seen as progression occurs, and a four-lobed
configuration can form in worsening cases [24].
Other posterior segment features include sub-
retinal fluid, retinal folds, leopard spot appear-
ance from RPE changes, optic nerve swelling,
and mild to moderate vitreous cell. Various
clinical features of UES are presented in Table 2.

The classification of UES is often distin-
guished by eye size phenotype and evidence of
scleropathy. Uyama et al. were the first to
describe three different types of UES based on
ocular anatomy, histology, and response to
treatment [7]. Type 1 UES is nanophthalmic,
characterized by a small eye with shortened
anterior and posterior axial lengths, with
hypermetropia and scleral thickening. Type 2 is
non-nanophthalmic with hypermetropia and

scleral thickening. Type 3, or idiopathic UES, is
non-nanophthalmic without hypermetropia or
scleral thickening.

The sclera in type 1 and 2 UES appears
thickened under B-scan US and MRI imaging,
while histologic examination of amputated
scleral flaps shows scleropathy. Tissue sampling
and histological examination reveal disorga-
nized collagen and proteoglycan deposition in
the extracellular matrix of affected eyes and
thickened sclera [10]. Protein-rich exudative
deposits are also present in the choroid.
Detachment of the choroid, ciliary body, retina,
and expansion of the subarachnoid space sur-
rounding the nerve can be appreciated
[3, 4, 10, 17].

IMAGING MODALITIES

The imaging modalities used for investigating
and diagnosing UES have progressed over the
years, including US, ultrasound biomicroscopy
(UBM), indocyanine green angiography (ICG),
OCT, FA, and MR imaging. Relevant imaging
features of UES are listed in Table 4.

Ultrasound

US may be used to evaluate the presence of
retinal and choroidal detachment, eye size
phenotype, and scleral abnormalities. Type 1
and type 2 UES will demonstrate scleral thick-
ening on US. In fact, in healthy subjects the
sclera is 0.95 mm ± 0.18 mm, while in UES it is
1.3 mm (1.3–1.4 mm) in patients without
intraoperative scleral thickening and 2.3 mm
(1.5–2.9 mm) in those with intraoperative scle-
ral thickening [15]. Earlier and more subtle
changes in UES, such as ciliochoroidal effusion,
may be detected using UBM. US has also been
used to provide preoperative assessment of areas
of maximal swelling to guide scleral thinning
procedures [25]. Further, US may provide
important evidence for excluding other causes
of choroidal effusions and retinal detachment
such as choroidal tumors or posterior scleritis
[25, 26]. For example, areas of relative hypo-re-
flectivity may indicate infiltration due to
inflammation or neoplastic process.
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OCT

OCT imaging provides detailed assessment of
retinal anatomy and has made large advances in
diagnosing retinal diseases. In UES, OCT images
demonstrate choroidal swelling at the posterior
pole and macular folds. Enhanced-depth OCT
may provide better detection of increased
choroidal thickness compared to normal eyes,
as well as the presence of hypo-reflective areas

corresponding to engorged choroidal veins or
expansion of the suprachoroidal space [27].
Focal thickening of the RPE through leopard
spots can also be seen using OCT. Interestingly,
pachychoroid features have been identified in
cases of type 3 UES on OCT [28–30]. The exact
relationship with type 3 UES and pachychoroid
spectrum disease remains unknown.

Fluorescein Angiography

FA evaluates the extent of vascular pathology in
the choroid and retina. In UES, FA demonstrates
areas of hypo-fluorescence within hyperfluo-
rescence corresponding to leopard spot pig-
mentation, without angiographic leakage [3, 4].
FA also rules out other causes of exudative
retinal detachment, inflammatory or neoplastic
processes. Unlike Vogt–Koyanagi–Harada syn-
drome or central serous chorioretinopathy, UES
does not show distinct leakage [23].

Indocyanine Green Angiography

IGA is similar to FA but uses indocyanine green
dye, which when fluoresced in infrared light,
allows assessment of choroidal vasculature [31].
In UES, early phase IGA (10–15 s) demonstrates
diffuse granular hyperfluorescence in the chor-
oid and confirms the presence of dilated chor-
oidal vessels [27, 32–34]. The hyperfluorescence
typically increases over time and persists until
the late phase (15–20 min), showing marked
choroidal fluid accumulation. The late phase
choroidal hyperfluorescence in both type 1 and
type 2 UES is further indicative of choroidal
vessel hyperpermeability in UES [7].

MRI

MRI facilitates UES diagnosis and classification.
In UES, MRI demonstrates abnormal scleral
thickness on T1- and T2-weighted images,
which may help exclude other causes of uveal
effusion, such as intraocular tumors [7, 35–38].
MRI findings may also disclose abnormal globe
size and subretinal fluid accumulation. MRI
with contrast can also help exclude scleritis or
carotid-cavernous fistula [25]. Lam et al.

Table 4 Uveal effusion syndrome features on imaging

Fundus photography

Mottled hyper- and hypopigmented areas (leopard spot

appearance)

Fluorescein angiography

Acute—granular hyperautofluorescence areas

Chronic—mixed granular hyper- and

hypoautofluorescence areas (leopard spot appearance)

Little to no leakage on late phase

Indocyanine green

Increased choroidal flush in early and late phases

Diffuse early hypercyanescence

Dilated choroidal vasculature

Ultrasonography/ultrasound biomicroscopy

Ciliochoroidal thickening

Retinal and/or choroidal detachment (often

peripherally)

Suprachoroidal space fluid

Optical coherence tomography

Focal choroidal thickening on lesions

Subretinal space hyperreflectivity

Subretinal fluid and deposits

MRI

Thickened sclera (type 1 and 2)

Histology

Disorganized scleral collagen and proteoglycan deposits
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reported on measuring scleral thickness in five
patients with uveal effusion syndrome and five
matched controls using MRI and UBM [36]. In
type 1 and type 2 UES, MRI identified markedly
thickened sclera, compared to normal appear-
ing sclera in type 3. However, scleral thickness
measurements using MRI were less accurate and
precise compared to UBM, likely as a result of
movement artifacts.

SURGICAL TREATMENT METHODS

Full-thickness and partial-thickness sclerectomy
is the preferred surgical approach for most vit-
reoretinal specialists. Gass et al. first described
this method in 1983 after an unsuccessful vor-
tex vein decompression [3]. Vortex vein
decompression was described by Brockhurst in
1980 and involved unroofing vortex veins via
sclerectomy [39]. This technique, however, had
a high risk of vortex vein amputation and
hemorrhage. Gass proposed that the presence of
large scleral flaps created during vortex vein
decompression was responsible for positive
outcomes. In 1990, Gass and Johnson per-
formed quadrantic partial-thickness sclerec-
tomy without vortex vein decompression in 23
eyes with UES. The technique was the same as
described in 1983 and involved 5 9 7 mm2

rectangular one-half to two-thirds thickness
sclerectomies, approximately 1–2 mm anterior
to the equator to avoid the vortex vein exit
sites. A scleral punch was used to make a linear
2-mm sclerostomy in each sclerectomy site.
They reported improvement of effusion in 83%
and 96% of eyes after a single and second scle-
rotomy procedure, respectively, after a 6-month
period [4]. Of the five eyes with recurrent effu-
sions, three resolved spontaneously and three
resolved after reoperation. Using the same
method, Jackson et al. reported improvement in
7 of 14 eyes after 3 months, with 4 eyes requir-
ing more than one operation [8]. Resolution of
UES-associated effusion following sclerectomy
suggests that reduced scleral thickness improves
protein outflow and fluid accumulation.

Several successful iterations of this technique
have also been described. Schneiderman and
Johnson described a case of UES in a 73-year-old

patient successfully treated with a pars plana
vitrectomy and internal drainage of subretinal
fluid with C3F8 gas tamponade combined with
quadrantic partial thickness sclerectomies [40].
Mansour et al. described an extensive sclerec-
tomy technique to treat UES due to extreme
nanophthalmos, involving 90% depth scleral
windows over the superior-nasal, inferotempo-
ral, and inferonasal quadrants [19]. The supe-
rior-temporal quadrant was excluded to avoid
the superior oblique muscle. The authors
reported resolution of uveal effusion in seven of
eight eyes, with one recurrent effusion needing
additional surgery. Further studies have repor-
ted on the success of scleral-thinning surgeries
in nanophthalmic and idiopathic UES
[4, 41, 42]. Table 5 presents surgical methods
and outcomes in recent studies.

Selective sclerectomy procedures may also be
used to treat localized subretinal fluid. This
allows the option to pursue additional sclerec-
tomy and/or sclerostomy procedures in persis-
tent cases. Avoiding larger resections may also
reduce risks for potential complications such as
scleral ectasia or traumatic expulsive hemor-
rhage. Uyama et al. performed subscleral scle-
rectomy in 19 eyes of 16 patients with UES [7].
In these patients, 4 9 5 mm2 two-thirds thick-
ness scleral flaps were created in the inferonasal
and inferotemporal quadrants, with the
remaining sclera excised (3 9 4 mm) to expose
the choroid. However, additional scleral thin-
ning procedures were required for persistent or
recurrent cases. Upper quadrant sclerectomies
were performed in seven persistent cases and
full-thickness upper quadrant sclerectomies
were required in three recurrent cases. Of the
patients requiring additional procedures, 2 of 6
eyes had type 1 UES and 5 of 11 eyes had type 2.
In two eyes with type 3 UES, however, surgery
was not effective despite two-quadrant sclerec-
tomy. The optimal surgical management for
type 3 UES is still elusive, however, and has
varied success in the literature [28, 29, 43].
Some authors hypothesize that quadrantic
sclerectomy may be required to reduce overall
choroidal fluid resistance because of the global
nature of the condition [42].

Topical mitomycin C can be used during the
surgical procedure for UES. This is suggested to
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prevent recurrent fibrosis and blockage of
transscleral outflow, particularly in patients
needing repeat scleral thinning. Suzuki et al.
described the use of topical mitomycin C with

partial-thickness scleral flap and deep scleros-
tomy for the treatment of one case of type 1 UES
[44]. Mitomycin C has also been used to suc-
cessfully revise a failed deep sclerectomy [45].

Table 5 Literature review of surgical methods used for patients with UES

Authors Cases Surgical treatment Outcome

Gass et al.

[3]

2 eyes of 1 patient with UES

without nanophthalmos

Four quadrant partial thickness

sclerotomy

Stable at 5-month postoperative follow-

up

Johnson

and

Gass

[4]

23 eyes of 20 patients with

UES (at least 14 of which

were type 1 and 2 UES)

Four quadrant partial thickness

sclerotomy

19 cases (83%) stable at 6 months after

one procedure, 22 cases (96%)

stable at 6 months after two

procedures

Sabrosa

et al.

[45]

1 patient with nanophthalmic

UES (deep sclerectomy

surgery revision)

Scleral punch Stable at 6-month postoperative follow-

up

Kong

et al.

[80]

5 eyes in 4 patients with UES

with or without

nanophthalmos

Full-thickness sclerotomy (2–4

quadrants)

Stable at[ 1-month postoperative

follow-up

Wang

et al.

[42]

1 patient with idiopathic UES Four quadrant sclerotomy (inferior

nasal/temporal, followed by

superior nasal/temporal)

Stable at 1-month postoperative follow-

up

Ozgonul

et al.

[81]

6 eyes of 4 patients with

nanophthalmic and/or

idiopathic UES

Partial-thickness

sclerotomy ± punch

sclerostomy ± vortex vein

decompression ± mitomycin C

Stable at[ 18-month postoperative

follow-up

Guo et al.

[71]

3 patients with

intractable UES

Four quadrant partial thickness

sclerotomy ? anti-VEGF

Stable at 4–10-month follow-up visits

Ghazi

et al.

[25]

6 eyes in 4 patients with

idiopathic UES

Single sclerostomy in involved

quadrant

Stable at 6 months postoperative follow-

up

Mansour

et al.

[19]

8 eyes of 5 patients with

nanophthalmic UES

Extensive circumferential partial

thickness sclerotomy

Stable at 12-month postoperative

follow-up, with recurrent effusion in

one eye

Khatri

et al.

[82]

2 patients with

nanophthalmic UES

Quadrantic vortex vein

decompression

Stable at[ 2-month postoperative

follow-up

Konrad

et al.

[83]

1 patient with idiopathic UES Deep posterior sclerotomy Stable at 16-month postoperative

follow-up
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Ultrasound has also been used for the ther-
apeutic management of UES. Ghazi et al.
described a modified technique where a pre-
operative B-scan was used to identify areas of
maximal scleral thickening in each involved
quadrant, to target sclerostomy placement
using a Kelly punch [25]. This approach was
successful in resolving choroidal effusion even
in cases where conventional surgery failed.
Maggio et al. reported treatment of one patient
with type 1 UES, two patients with type 2 UES,
and one patient with type 3 UES, with scleral
thinning procedures using guiding ultrasound
[35]. The thinning procedure depended on
degree of involvement, which ranged from two
sclerectomies at involved quadrants to four
sclerectomies at the equator.

A new approach using an Ex-PRESS shunt
presents a promising approach to UES [46]. Ex-
PRESS shunts are commonly used in minimally
invasive glaucoma surgery, designed to lower
intraocular pressure by shunting aqueous fluid
from the anterior chamber to the sub-conjunc-
tival space through a scleral flap. Yepez et al.
performed the Ex-PRESS shunt technique on
three eyes with type 2 UES, through a con-
junctival incision and oblique sclerotomy. Res-
olution of choroidal effusion was documented
after 48 h and no recurrence after 1–2-year fol-
low-up [46].

UES RISK AND PROPHYLAXIS
IN NANOPHTHALMIC PATIENTS

Additional precautions are required when
treating nanophthalmic eyes with concomitant
ocular conditions. Cataract surgery in these
patients is challenging, and may result in poor
visual outcomes and complications such as
uveal effusion, retinal detachment, and corneal
decompensation [47]. In one study of 114
nanophthalmic eyes undergoing cataract sur-
gery, 29 eyes had complications, of which uveal
effusion accounted for half [48]. The current
approach is to perform scleral thinning proce-
dures prior to, or along with cataract surgery to
reduce the occurrence of uveal effusions
[11, 49, 50]. A randomized control trial com-
paring outcomes with and without prophylactic

sclerostomy demonstrated lower complication
rates with prophylaxis, reducing iatrogenic
choroidal effusion by 80% [51]. On the other
hand, advances in phacoemulsification have
improved intraoperative eye pressure stability,
which have improved visual outcomes in
nanophthalmic patients [49, 52–54].

EMERGING MEDICAL THERAPIES

While surgical therapies have been the main-
stay of UES treatment, medical approaches can
be successful, according to recent reports. A
population surveillance study from the British
Ophthalmological Surveillance Unit (BOSU)
revealed that of the 29 reported UES cases from
2009 to 2011, seven were managed non-surgi-
cally, including observation (one case), topical
steroids (two cases), systemic steroids (three
cases), and cyclodiode laser (one case) [5]. Thus,
it is important to discuss medical management
approaches in UES. Table 6 presents outcomes
of various medical therapies to treat UES in
recent reports. This includes steroids, topical
NSAIDs, prostaglandin analogues, carbonic
anhydrase inhibitors, anti-VEGF, or a combi-
nation of medical therapies [55–58].

Corticosteroids

Steroids inhibit both cyclooxygenase and
lipoxygenase pathways to exert their anti-in-
flammatory effects [59]. Fledelius et al. reported
on 16 UES cases, 12 of which received initial
systemic prednisone, 3 resolved with only
prednisone, 1 resolved in combination with
NSAIDs, and others required further surgery
[60]. Shields et al. reported control in 95% of
type 3 UES eyes using corticosteroids, either
oral, periocular, topical, or in combination [6].
The remaining 5% required surgery, but in these
patients, a surgical approach may be ineffective
because of the absence of scleropathy [7]. These
findings perhaps point to an underlying
inflammatory process contributing to uveal
effusion that corticosteroids may help improve.
As such, initial therapy with corticosteroids
may be reasonable to rule out other causes,
despite no apparent scleritis or inflammatory
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features. Steroids may elevate intraocular pres-
sure; thus, frequent monitoring is
recommended.

NSAIDs

Topical NSAIDs are commonly used in oph-
thalmology for postsurgical pain, inflamma-
tion, and cystoid macular edema. As
cyclooxygenase inhibitors, NSAIDs (in the

Table 6 Literature review of medical therapy and/or in combination with surgery for patients with UES

Authors Cases Therapy Treatment
duration

Outcome

Kumar

et al.

[33]

2 patients with

idiopathic UES

Oral NSAID

(indomethacin) ? topical

NSAID ? laser

photocoagulation

6–9 months Stable at 9-month follow-up visit

Derk

et al.

[58]

3 patients with bilateral

UES

Topical PA (latanoprost) ? oral

carbonic anhydrase inhibitor

(acetazolamide) ± partial

sclerectomy

3 months Stable at 12 months, one patient

received partial sclerectomy in

one eye

Pautler

et al.

[57]

1 patient with

UES ? hypermetropia

Oral carbonic anhydrase inhibitor

(acetazolamide), later switched

to topical (dorzolamide)

C 8 weeks Stable at 1-year follow-up visit

Park

et al.

[56]

1 patient with bilateral

nanophthalmic UES

Topical PA (latanoprost) ? oral

carbonic anhydrase inhibitor

(acetazolamide) ? additional

topical NSAID (bromfenac)

2 months Stable at 6-month follow-up visit

Guo

et al.

[71]

3 patients with

intractable UES s/p

sclerectomy

Anti-VEGF injection

(ranibizumab, bevacizumab)

2–3

injections

at 4–8-

week

intervals

Stable at 4–10-month follow-up

visits

Tong

et al.

[61]

1 patient with

intractable UES s/p

sclerectomy

Topical NSAID 1 month Stable at 3-month follow-up visit

Song

et al.

[72]

1 patient with

nanophthalmic UES

Anti-VEGF injection

(ranibizumab)

2 injections

at 4-week

intervals

Stable at 2-year follow-up visit

Anguita

et al.

[55]

3 patients with UES (1

nanophthalmic, 2

idiopathic)

Oral carbonic anhydrase inhibitor

(acetazolamide) ± partial

sclerectomy

3 months Stable at 1–2-month follow-up

visits, one patient treated with

acetazolamide only, two

patients received partial

sclerectomy
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nonselective form) act on COX-1 and COX-2,
reducing prostaglandin synthesis in the
inflammatory response. Additionally, NSAIDs
inhibit neutrophil migration and act as free
radical scavengers. As demonstrated by uses in
pseudophakic CME, NSAIDs decrease vascular
permeability to reduce fluid accumulation.

In UES, Kumar et al. reported resolution of
retinal detachment in two eyes with idiopathic
UES following long-term indomethacin. ICG
findings demonstrated dilated, tortuous chor-
oidal vessels and late-phase choroidal hyperflu-
orescence, suggestive of choroidal
hyperpermeability [33]. The authors postulate
that the choroidal hyperpermeability indicates
nonspecific inflammation, for which NSAIDs
may have a beneficial effect. However, since
laser photocoagulation was also performed in
these cases, NSAIDs’ effects cannot be com-
pletely isolated. Tong et al. also reported a case
of rapid resolution of recurrent UES-associated
retinal detachment following topical NSAIDs
after 7 days [33, 61].

Prostaglandin Analogues

Prostaglandin analogues (PA) are used to reduce
intraocular pressure by increasing outflow
facility, such as in glaucoma. In the trabecular
outflow pathway, prostaglandin analogues
achieve outflow effects through EP receptor
stimulation, resulting in increased contractility
of the trabecular meshwork and decreased
contractility of Schlemm’s canal [62]. In the
uveoscleral pathway, PGF2a and prostaglandin
analogues bind to prostanoid EP and FP recep-
tors in ciliary muscle to stimulate aqueous
humor outflow [63–65]. The scleral response to
prostaglandins has been observed to increase
scleral metalloproteinase levels and reduce
scleral collagen levels, resulting in enhanced
scleral macromolecular permeability [66].
Therefore, PAs may theoretically improve fluid
outflow through abnormal sclera. In UES, Derk
et al. successfully treated three eyes with bilat-
eral UES with a combination of topical latano-
prost and orally administered acetazolamide.
Similarly, Park et al. treated one case with the
same regimen [58].

Carbonic Anhydrase Inhibitors

Carbonic anhydrase (CA) inhibitors act on CA,
found in blood cells and the kidney, leading to
excess water excretion and resulting pressure
reduction systemically, intracranially, and
intraocularly [67]. Acetazolamide is known to
inhibit aqueous production and stimulate out-
ward fluid removal in the RPE by at least one
pump mechanism, which is the presumed
therapeutic mechanism in UES [68]. There have
been some reports of complete resolution of
UES-associated choroidal detachment with
acetazolamide alone or in combination with a
topical PA or partial sclerectomy [55, 56, 58].
Paradoxically, acetazolamide and other sulfa
medications have been implicated in rare cases
of uveal and transient myopia following ocular
surgery or altitude sickness treatment; thus,
close monitoring is recommended [69, 70].

Anti-VEGF

Intravitreal anti-VEGF injections are often used
to treat wet age-related macular degeneration,
macular edema, diabetic retinopathy, and reti-
nal vein occlusion. The molecular target is vas-
cular endothelial growth factor, which
upregulates new blood vessel growth, and
pathological vasculature formation. While the
exact therapeutic mechanism of anti-VEGF
agents in UES remains unclear, Guo et al.
reported resolution of three intractable cases of
UES, and Song et al. reported success in one case
of nanophthalmic UES [71, 72]. One hypothesis
is that the increased expression of interleukin
(IL)-6, IL-8, and VEGF in UES affects vessel per-
meability and choroidal congestion.

CONCLUSION

UES presents a diagnostic and therapeutic
challenge for ophthalmologists. Other etiolo-
gies of uveal effusion should be ruled out prior
to diagnosing true UES, such as inflammatory
disease, malignancy, medication-related, or
prior intraocular surgery. Evidence of scleropa-
thy, eye size phenotype, and history of
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hypermetropia may help further classify UES
and direct therapy. In both cases presented, oral
and topical corticosteroids as well as topical
latanoprost were started as initial medical ther-
apy. Acetazolamide was also used in patient 1;
however, this was discontinued because of
undesirable medication side effects. Sclerotomy
was performed in both cases resulting in reso-
lution of choroidal effusion and retinal
detachment.

According to a review of the current litera-
ture, medical therapy with or without surgery
has had varied success. Further investigation to
optimize treatment regiments is limited owing
to disease rarity. Despite this, medical therapy
can be a reasonable first step before proceeding
to surgery in many cases, particularly those of
the type 3 presentation.
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58. Andrijević Derk B, Benčić G, Ćorluka V, Zorić Geber
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