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Uveitis and Intraocular Inflammation
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Abstract

This chapter contains an interesting collection of OCT
images of a variety of uveitis diseases and the character-
istic features of each have been explained. This starts with
uveitis cystoid macular edema and continues with
Behget’s disease, toxoplasma retinochoroiditis, serpigi-
nous choroiditis, other white dot syndromes (multiple
evanescent white dot syndrome, acute zonal occult outer
retinopathy, acute posterior multifocal placoid pigment
epitheliopathy and multifocal choroiditis with panuveitis),
and tuberculous choroiditis. In addition, unique feature of
inflammatory choroidal neovascularization has been
explained. It contains diagnostic tips of not only OCT
but other imaging modalities such as enhanced-depth
imaging, fluorescein angiography, indocyanine green
angiography, echography, and the visual field. It high-
lights common and differentiating hallmarks of posterior
scleritis and Vogt—Koyanagi—Harada disease and features
to consider a patient in remission. Another valuable
aspect of this chapter is that follow-up images are
included to highlight changes with time or treatment.
Rare diseases such as idiopathic retinal vasculitis,
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aneurysm, and neuroretinitis (IRVAN) and vascular
accident in the setting of viral retinitis have also been
demonstrated.
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10.1 General Effects of Intraocular

Inflammation in the Posterior Pole

The major cause of reduced vision in patients with uveitis is
macular edema, which affects 30-44% of patients with
uveitis [1] (Figs. 10.1 and 10.2). It is often associated with
pars planitis, iridocyclitis, and posterior uveitis. Three pat-
terns have been described in uveitic macular edema: focal,
diffuse, and cystoid (Fig. 10.2) [2]. Uveitic macular edema
usually involves the center 1 mm and the inner 3 mm of
ETDRS grid. Additionally, it first emerges as small parafo-
veal INL cysts, followed by larger OPL/ONL cysts and
finally SRF develops in 65% of the eyes [3]. To detect
diffuse macular edema where cystic spaces are absent, OCT
thickness is helpful which shows thickening as hot areas
especially in perifoveal retina (Fig. 10.1). It has been shown
that perifoveal thickening is associated with uveitis activity
in eyes with intermediate or panuveitis [3].
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Fig. 10.1 The topographic map and OCT of a patient with active uveitis. Although the central foveal pit is preserved, there is a spongy edema
especially in the perifoveal area which is best evident in topographic map

Fig. 10.2 Cystoid foveal edema (green arrow) accompanied by small ~membrane formation (green arrowheads) is a frequent finding in cases
subfoveal retinal detachment is a hallmark sign in intraocular inflam-  of recurrent intraocular inflammation
mation. Generalized macular thickening can also occur. Epiretinal



10 Uveitis and Intraocular Inflammation

419

Infiltration of inflammatory cells and protein-rich
exudates into vitreous cavity results in hazy media
which is clinically discerned as vitritis. Resolution of current
OCT devices is not sufficient to detect cell particles in
vitreous space; however, clumps of these cells can be
detected as floating punctate spots [4]. These spots indicate
active uveitis; however, they do not fade immediately
after that the acute episode of acute inflammation has sub-
sided [5].

Inflammatory CNV (iCNV) may arise secondary to some
uveitic entities which primarily involve the choroid such as
multifocal choroiditis and serpiginous choroiditis. These
lesions usually develop between neurosensory retina and
RPE, characterized as type I CNV [6]. OCT features sug-
gestive for iCNV include an increase in subretinal,
hyper-reflective material and adjacent subretinal fluid.
Occasionally, an undulating flat PED with mixed reflectivity
can be appreciated as an occult type I CNV, along with the
main type II lesion [7]. The so called “pitchfork sign” is a
distinct feature that was first described in iCNV. It is char-
acterized by finger-like hyper-reflective projections extend-
ing from CNV membrane through outer retina [8].
Differentiation of an iCNV from an inflammatory choroidal
granuloma and even a subretinal fibrosis is sometimes
challenging. OCTA can be of help in this instances by
showing a vascular tuft which confirms an iCNV.

Inflammatory macular holes can develop in intraocular
inflammations with the history of long-standing macular
edema. Nonsurgical management such as immunosuppres-
sive therapy or local injection of corticosteroids should be
considered as the first treatment approach, however long-
standing cases may require surgery. Reopening of these
holes, especially during reactivation of uveitis may occur
that may require vitrectomy [9].

10.2 Behcet’s Disease

Behcet’s disease is a chronic autoimmune disorder affecting
vessels of multiple organs in the body. Retinal vasculitis is a
vision threatening complication of the disease that has
characteristic features in fluorescein angiography and OCT.
(Figs. 10.3 and 10.4).

Among diagnostic features of Behcet’s disease are tran-
sient retinal infiltrates which may appear during exacerba-
tion [10]. OCT section through the lesion demonstrates,
focal retinal thickening, blurred increased hyper-reflectivity
of inner retina with corresponding optical shadowing. These
lesions rapidly resolve without evident clinical scar; how-
ever, OCT illustrates an inner retinal atrophy in its wake.

Subfoveal choroidal depth is mildly increased in the acute
phase of inflammation in Behcet’s uveitis, compared to the
remission phase [11, 12]. In a study from Turkey, subfoveal
choroidal thinning was observed in the later stages of the
disease, which may be related to progressive choroidal
fibrosis and thinning due to ischemic changes from chronic
inflammation [13].

10.3 Vogt-Koyanagi—-Harada Disease

Vogt—Koyanagi—Harada is a multisystemic disorder which
can affect uveal tract, central nervous system, hair and skin.
In eye, it usually manifests as a bilateral granulomatous
panuveitis with multiple exudative retinal detachment. Flu-
orescein angiography in acute phase is of diagnostic value
(Fig. 10.5).

Optical coherence tomography (OCT) has characteristic
features in this disease. In the acute phase of Vogt—Koy-
anagi—Harada (VKH) high retinal detachment (>400
microns) and subretinal cystoid spaces form with septate
membrane in these spaces [14].

Hyperreflective subretinal dots that have been described
in VKH may represent inflammatory cells and shed pho-
toreceptor outer segments engulfed by macrophages, similar
to the description of dots in central serous chorioretinopathy
(CSCR) described by Spaide [15] and other authors [16].
Yamamoto et al. [17] demonstrated a significant increase in
inner retinal thickness (i.e., from the internal limiting
membrane [[LM] to the inner plexiform layer) in the acute
period of VKH, compared to the convalescent phase
(Figs. 10.6, 10.7, 10.8 and 10.9).

Intraretinal septates can be seen in OCT in acute phase.
A separation occurs at the level of photoreceptors, between
outer segment and inner segment myoid, which is called
“bacillary layer detachment” (Fig. 10.7). This phenomenon
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Fig. 10.3 Color fundus photographs and fluorescein angiography
images of the retina of a 43 year-old man with a 12 year history of
poorly managed Bechet’s disease. Visual acuity in the right and left eye
is less than 20/200 and 20/160, respectively. Bilateral optic atrophy in

is not characteristics for VKH and has been described in
other inflammatory or non-inflammatory ocular conditions.

Choroidal thickness increases during the acute stage of
VKH and returns to normal after treatment. Enhanced depth
imaging optical coherence tomography (EDI-OCT) can

the fundus photographs (upper images), and widespread capillary
occlusion, staining, and vascular leakage in the late phase angiography
images (lower images) are remarkable

detect this change and is a helpful technique in monitoring
disease activity. With the recurrence of disease, rebound
thickening of the choroid occurs [18].

Enhanced depth imaging optical coherence tomography
has also demonstrated that choroid thickness reduces during
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Fig. 10.4 a The topographic maps of the patient in Fig. 10.3 show
edematous and atrophic areas in the macula. b The SLO-OCT image of
the right eye shows cystic macular edema with tissue loss that is
compatible with longstanding edema and foveal ellipsoid zone
disruption with outer nuclear layer atrophy (green arrow). These
findings predict poor visual outcome, even after the resolution of
edema. Retinal nerve fiber layer atrophy (green arrowheads) occurs
because of inflammatory or ischemic injury to the ganglion cell axons

(e.g., small macular BRVOs or capillary nonperfusion). This pattern
usually occurs in vasculitis. ¢ The SLO-OCT image of the left eye
illustrates diffuse cystoid macular edema and a small subfoveal serous
detachment. The ellipsoid zone is partially preserved with better vision
in this eye. Atrophy of the inner layers (green arrowheads) in the
inferior part of macula is associated with occlusive vasculitis,
microvasculopathy, capillary nonperfusion, and small BRVOs. BRVO
branch retinal vein occlusion



422

N. Ebrahimiadib et al.

Fig. 10.5 The color fundus photographs and fluorescein angiography
(FA) images are from a patient in the acute phase of VKH disease. In
the color fundus photograph, multiple pale serous detachments that
extend centrifugally from the optic disc in both eyes are the hallmark
sign of VKH disease. In the FA image, serous detachment of the retina

the chronic phase. Subchoroidal thickness is inversely cor-
related with the amount of fundus pigmentation, the area of
peripapillary atrophy, and the duration of the disease [19].
Choroidal folds are another finding that can be observed
in 52-71% of cases of VKH in the acute phase. These
choroidal folds are wrinkles in the RPE, Bruch’s membrane,
and inner choroid that radiate from the optic disc to the
periphery. Inflammation and thickening of the choroid

appears as hypofluorescent areas. In addition, multiple pinpoint
hyperfluorescent dots and disc hyperfluorescence in the late stage of
fluorescein angiography are characteristic angiographic findings in
VKH disease. VKH Vogt—Koyanagi—Harada

mechanically compress the RPE and Bruch’s membrane and
optic nerve, which contributes to inward bulging of the
choroid and optic disc swelling. The sclera is less flexible
than the retina; therefore, choroidal infiltration and exudation
cause bumpy deformation toward the retina and the forma-
tion of choroidal folds [20]. Wrinkling of the ILM is another
finding in the acute stage [14]. The presence of a choroidal
fold may indicate a more chronic and severe disease and
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Fig. 10.6 The two SLO-OCT cuts of both eyes of the patient in
Fig. 10.5 crossed through the central fovea and illustrate the typical
OCT signs of VKH disease. Multiple serofibrinous detachments with
numerous small dots at the outer border of the detached retina,
thickening of outer border of photoreceptors, and disorganization of the

therefore requires meticulous follow up and aggressive
treatment to prevent a sunset glow fundus [21]. This feature
is very helpful because it is difficult to differentiate between
active ongoing inflammations with an old choroidal stromal
scar by using indocyanine green (ICG) angiography. In ICG
angiography, both appear as hypofluorescent dark dots. In
rare cases of recurrence of the disease, there may be no
subretinal fluid or visual acuity deterioration. However,

outer retina are OCT findings in patients with VKH disease. The
detached retina is often connected to the RPE layer by multiple bridges
(arrows). RPE retinal pigment epithelium, SLO-OCT scanning laser
ophthalmoscopy optical coherence tomography, VKH Vogt—-Koy-
anagi—Harada

observing RPE folds on OCT necessitates prompt treatment
[22].

Acute or chronic phase VKH causes loss of the vascular
pattern of the inner choroid and increase in homogeneity of
the choroid which can be detected on EDI-OCT, This find-
ing is secondary to inflammatory granulomas in the choroid
[23] (Figs. 10.10, 10.11, 10.12 and 10.13).
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Fig. 10.7 The SLO-OCT images are from a patient with acute stage
VKH. Intraretinal cystoid spaces (white arrows) with thickening of
external limiting membrane (white arrowheads) are characteristics of

Sunset glow fundus: The sunset glow fundus is the
convalescent phase of the VKH disease, and develops
12 weeks after disease onset. In this phase, the choroid is
atrophic with dropout choriocapillaris [24] (Fig. 10.14).

10.4 Posterior Scleritis

Posterior scleritis has similar findings with VKH disease
(Figs. 10.15, 10.16, 10.17, 10.18 and 10.19).

The choroid is in close apposition to the sclera; therefore,
it may be affected during acute episodes of posterior scleritis.
Thickening of the subfoveal choroid in acute attacks of
posterior scleritis and its thinning with recurrent episodes
has been demonstrated [25, 26].

VKH disease. “Bacillary layer detachment” is shown by red arrows.
SLO-OCT scanning laser ophthalmoscopy optical coherence tomogra-
phy, VKH Vogt—Koyanagi—Harada

10.5 Toxoplasma Retinochoroiditis

The active lesion in ocular toxoplasmosis is choroiditis and
retinitis with a blurred reflective appearance in the inner
retinal layers and a full-thickness retinal disorganization on
OCT. Orefice et al. [27] called this finding as the “smudge
effect.” The lesion occupies the full thickness of the retina,
which causes disorganization and the total loss of lamination
of the retinal layers. It is hyperreflective with the most
hyperreflectivity in the inner retinal layers. Posterior shad-
owing is also present; however, with the aid of EDI-OCT, a
choroidal hyporeflective area compatible with toxoplasma
choroidal granuloma is sometimes discernible. (Fig. 10.20)
Some changes in the retinal pigment epithelium (RPE)/
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Fig. 10.8 Color fundus photographs and SLO images from a
19 year-old woman with decreased vision in both eyes and eye pain
in the preceding 5 days with visual acuity of less than 20/160 in both

Bruch’s membrane complex may be splitting in the mem-
brane or a focal increase in hyperreflectivity. However, all of
these signs are not unique or pathognomonic for the diag-
nosis of toxoplasma chorioretinitis [27].

During the healing phase, a scar forms that is character-
ized by a complete posterior vitreous detachment with retinal
atrophy and relative focal choroidal hyperreflectivity
(Figs. 10.21 and 10.22).

eyes. Large serous detachment in both eyes at the inferior part of
macula is remarkable. SLO scanning laser ophthalmoscopy

10.6 Serpiginous Choroiditis

In this disease, inflammation affects the RPE and chorio-
capillaris layer [28]. It classically emanates from around the
optic nerve with villiform projections radiating centrifugally
[29]. It typically has a relapsing—remitting course with new
lesions often adjacent to older lesions [30].Each flare
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Fig. 10.9 a The cross-sectional time-domain (TD)-OCT image of the
left macula of the patient in Fig. 10.8 shows intraretinal cystic changes
and serous detachment. b The fluorescein angiography image shows the
starry sky pattern with multiple hyperfluorescent dots that correspond to
small serofibrinous detachments in the macula. ¢ The SLO image shows

encroaches close to the fovea, thereby endangering central
vision. The anterior segment is typically quiet [31]
(Figs. 10.23 and 10.24).

10.7 Multiple Evanescence White Dot
Syndrome

Multiple evanescent white dot syndrome is a benign uni-
lateral disease that is more common among young females.
It has unique features in fundus autofluorescence and

retinal surface fine wrinkles that are associated with serous detachments
and choroidal surface undulations. d The C-scan primarily cuts through
the outer retinal surface and shows patchy columns (patchy green
areas) at the outer aspect of the detached retina. OCT optical coherence
tomography, SLO scanning laser ophthalmoscopy

fluorescein and indocyanine green angiography (Figs. 10.25
and 10.26). Fluorescein angiography demonstrates an early
hyperfluorescence (wreath-like pattern) and late staining of
the white dot lesions.

The main OCT finding in multiple evanescence white dot
syndrome (MEWDS) is disruption of the ellipsoid zone,
which occasionally crosses the ELM and extends to the outer
nuclear layer (ONL). Focal hyperreflective spicule-like
lesions in the photoreceptor layer are another finding on
OCT imaging of these patients, which corresponds to
hypofluorescent lesions on ICG angiography (ICGA), and
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Fig. 10.10 The EDI-OCT and SLO images of a patient with active
recurrent VKH disease. Choroidal homogeneity and the absence of the
hyporeflective lumen of the choriocapillaris layer with multiple

visual field defect on microperimetry. It has been
hypothesized that these hyperreflective dots may result
from damaged RPE cells leaking lipofuscin into the outer
retinal layers [32]. Dome-shaped hyperreflectivity at the
level of RPE, which may be disrupted outer segment, occurs
in some patients. Granularity and nonspecific undulation of
RPE have also been reported [33] (Fig. 10.27). In addition,
thickening of subfoveal choroid may be present in EDI-OCT
during the acute phase of MEWDS.

10.8 Acute Zonal Occult Outer Retinopathy

Acute zonal occult outer retinopathy (AZOOR) is a disease
described by acute development of photopsia, scotoma and
ERG abnormalities. It is more common in young female
individuals. It affects the outer retina. Spectral-domain OCT
(SD-OCT) imaging reveals attenuation and loss of the outer
nuclear layer, ELM, ellipsoid zone, and interdigitation zone
(cone outer segment tip) [34]. In severe cases, thinning of
inner retina has been observed [35]. The central fovea will
not be involved until the late stages. Disruption of the
interdigitation line among the three hyperreflective bands of

choroidal folds are evident. EDI-OCT enhanced depth imaging optical
coherence tomography, SLO scanning laser ophthalmoscopy, VKH
Vogt—Koyanagi—Harada

the outer retina in the zone of involvement is the most
consistent finding and its recovery is associated with
improvement on the electroretinogram (ERG) and in visual
function [36]. When SD-OCT reveals loss of the outer
nuclear layer, it is less likely that the photoreceptor outer
segments recover because photoreceptor cell bodies are in
the outer nuclear layer [37]. The location of diminished
multifocal ERG and visual field defect and photopsia and
outer retina defect are superimposed. In advanced cases,
atrophy of the photoreceptors, RPE, and choroid can be seen
(Figs. 10.28, 10.29, 10.30, 10.31, 10.32, 10.33, 10.34,
10.35, 10.36 and 10.37).

10.9 Multifocal Choroiditis with Panuveitis

The site of involvement in multifocal choroiditis with
panuveitis is predominantly the outer retina and RPE.
(Figs. 10.38, 10.39 and 10.40) Lesions composed of mate-
rial with medium hyperreflectivity on OCT accumulate
beneath the RPE. These RPE elevations usually have a
conical shape, although some elevations with broader lateral
dimensions may develop. Nevertheless, all elevations have a
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Fig. 10.11 The EDI-SLO-OCT images from the same patient in
Fig. 10.6. Choroidal homogeneity and disappearance of the normal
choriocapillary plexus and choroidal vessels lumens are evident. In
addition, The OCT image of the fundus shows choroidal folds as dark
and light striae radiating from the optic disc to the peripheral

similar height. They may rupture and cause the material to
infiltrate through the outer retina, which results in atrophy
[38].

10.10 Presumed Mycobacterium
Tuberculosis Choroiditis

Intraocular involvement of Mycobacterium tuberculosis
(TB) can present in several ways: anterior uveitis (e.g.,
granulomatous type with high posterior synechia), vitritis,
papillitis, retinitis, and retinal vasculitis, Eale’s disease with
peripheral occlusive retinal vasculitis, choroiditis, and mul-
tifocal serpiginoid choroiditis.

part. The RPE undulations are visible on OCT (arrows) and correspond
to areas where the scan line intersects the choroidal folds. Inner limiting
membrane wrinkling can be seen. EDI enhanced depth imaging, OCT
optical coherence tomography, RPE retinal pigment epithelium, SLO
scanning laser ophthalmoscopy

The primary site of involvement in ocular TB is the
choroid in the form of focal or multifocal or serpiginous-like
choroiditis, or solitary or multiple tuberculous granulomas.
The inflammation may extend and affect the retina in the
form of vasculitis or rarely granuloma formation [39].

Choroid granuloma presents as a choroidal elevation with
an overlying focal adhesion between the choriocapillaris
layer, RPE, and retina (i.e., contact sign). Subretinal fluid
may exist around the choroid tubercle, although inflamma-
tion causes contact between these elements overlying the
tubercle. The retina above the choroidal tubercle shows
hyperreflectivity in the outer layers, most likely because of
inflammatory infiltration [40] (Fig. 10.41).
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Fig. 10.12 These are EDI-SLO-OCT images of the right eye fovea of
the patient in Fig. 10.6 at the acute stage of the disease (upper image)
and after treatment (lower image). Loss of the normal choroidal
vascular pattern and increased homogeneity of choroid occurs in the
active phase of the disease. In the remission phase, choroidal

The reason for decreased visual acuity is macular edema,
which can develop in the form of diffuse, cystic, or serous
retinal detachment. Serous retinal detachment is the most
common form of macular edema in tuberculous uveitis [41]
(Figs. 10.42 and 10.43).

Treatment with anti-TB drugs resolves the choroidal
tubercle, which leaves a flat scar with shadowing [42]
(Figs. 10.44 and 10.45).

10.11 Sarcoidosis

Sarcoidosis is a chronic idiopathic multisystem disorder
characterized by non caseating epithelioid granuloma. Ocu-
lar sarcoidosis may involve any part of the eye including
adnexa. Vitritis, intermediate uveitis, panuveitis, retinal

homogeneity disappears and the normal architecture of choroidal
plexus is restored. RPE undulation disappears as well. EDI enhanced
depth imaging, OCT optical coherence tomography, RPE retinal
pigment epithelium, SLO scanning laser ophthalmoscopy

vasculitis, and optic nerve involvement are among the pos-
terior manifestations [43]. Iris nodule, posterior synechia and
keratic precipitate are among the anterior manifestations.
Sarcoid lesions may appear as retinal and pre-retinal gran-
uloma (Lander’s sign) or choroidal granuloma [44, 45].
Sarcoid granulomas are located in the stroma of the choroid
and appear as multiple oval dull yellow lesions with a
well-defined border. In EDI-OCT, they are hypo-reflective
with no overlying RPE or retina changes, however, chorio-
capillaris attenuation can occur due to mass effect. In con-
trast, tubercular granuloma is solitary and lobulated with an
intense yellow color. TB granulomas may be vascular with
overlying hemorrhage and is accompanied with overlying
outer retinal changes. Choroid is thickened at the site of
granuloma [46] but, despite TB granuloma, does not cause
retina elevation. Large granulomas are round-shaped,



430

N. Ebrahimiadib et al.

L

Fig. 10.13 a The EDI-OCT image of an eye in the acute phase of
VKH disease. Choroidal thickening and some degree of homogeneity
are remarkable. The outer border of the choroid is indicated by the
arrowheads. b After treatment and in the resolution phase, choroidal

homogenous, and hypo-reflective lesions, while smaller ones
are lobulated and non-homogenous [47, 48]. Sarcoid gran-
uloma undergo an immediate decrease in size after suc-
cessful treatment but homogeneity and hyporeflectivity may
take longer to resolve. Following resolution, subretinal

thickening subsides and a hyporeflective choriocapillaris layer reap-
pears. EDI enhanced depth imaging, OCT optical coherence tomogra-
phy, VKH Vogt—Koyanagi—Harada

fibrosis and outer retinal tabulation ensue in the area of
granuloma [49]. Additionally, It may present as infiltrative
granulomatous lesion involving optic nerve head, charac-
terized by swollen disc and hemorrhage. In case of optic
nerve involvement, OCT scan shows granuloma as a highly
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Fig. 10.14 Color fundus photograph and fluorescein angiography
images of the right eye of a 41 year-old woman with an 18 year history
of uveitis and 3 year history of vitiligo, with vision less than 20/200 in

reflective lesion infiltrating the optic nerve head which can
be nodular, accompanied by peripapillary intraretinal and
subretinal fluid, and hyper-reflective intra-retinal dots sug-
gesting an underlying inflammatory etiology. The choroid is
also thickened [50].

10.12 Idiopathic Retinal Vasculitis,
Aneurysms, and Neuroretinitis

Disease

Idiopathic retinal vasculitis, aneurysms, and neuroretinitis
(IRVAN) occurs more frequently in the female sex and
around third decade of life [S1]. There is no systemic
association. Three major and three minor criteria exist for
diagnosing this disease. Retinal vasculitis, saccular or fusi-
form aneurysmal dilation at the arterial division, and neu-
roretinitis are the major criteria; and peripheral capillary

the right eye. Active recurrent disease results in depigmentation of the
choroid and a sunset glow appearance

obstruction, macular exudation, and retinal neovasculariza-
tion are the minor criteria. The disease is progressive and can
cause severe visual loss and neovascular glaucoma. Visual
prognosis depends on managing the ischemic retina before
neovascularization develops [52] (Figs. 10.46, 10.47, 10.48,
10.49, 10.50 and 10.51).

10.13 Candida Endogenous
Endophthalmitis

Fungi may be inoculated into the eye at the time ocular
trauma (exogenous), or they may reach ocular tissue fol-
lowing hematogenous spread of a systemic infection (en-
dogenous). Candida, a common normal flora of the human
body may be pathogenic in certain circumstances, especially
in immunocompromised patients. Whether reaching the eye
through choroidal vessels (the most common route) or retinal
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Fig. 10.15 Color fundus photograph and fluorescein angiography
images from a 25 year-old woman with sudden severe pain and
decreased vision in the right eye. The BCVA was 20/160 (OD) and
20/20 (OS). The slit lamp examination was unremarkable. Retinal
ophthalmoscopy revealed extensive, multifocal serous detachment.

Fluorescein angiography of the posterior pole was unremarkable,
except for hypofluorescence at the area of serous detachment (white
arrowheads). BCVA best corrected visual acuity, OD oculus dexter, OS
oculus sinister
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SLO-OCT image, obtained 5 days after high dose oral steroid therapy,
illustrates decreased subretinal fluid, which was correlated to a visual
gain (20/40). FAF-OCT fundus autofluorescence optical coherence
tomography, SLO-OCT scanning laser ophthalmoscopy optical coher-
ence tomography, VKH Vogt—Koyanagi—Harada

Fig. 10.16 a The FAF-OCT scan of the right eye (the same patient in
Fig. 10.15) crosses the central fovea and shows multiple serous
detachments with subretinal fibrin deposits and choroidal wrinkling that
resemble the findings of VKH disease. Hyporeflective areas on the FAF
image correspond to areas of serous retinal detachment. b The
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Fig. 10.17 The B-scan ultrasonography image of the right eye (the same patient in Fig. 10.15) demonstrates choroidal and scleral thickening
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Fig. 10.18 Perimetry of the involved eye (the same patient in Fig. 10.15) reveals mild generalized depression and a deep small central scotoma
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Fig. 10.19 The EDI-OCT image at the acute stage of the disease (the
same patient in Fig. 10.15). Multiple serous detachments (asterisks)
with multiple choroidal folds and retinal thickening are similar to the
findings of VKH disease. Imaging by EDI-OCT and fluorescein
angiography are key for differentiating this disease from VKH. Mild
choroidal thickening and near-normal choroidal vasculature with open

circulation, fungal particles tend to accumulate on retinal
surface, where they can reach vitreous body as the perfect
milieu for growth [53]. The colonies of candida can be
appreciated as white hyper-reflective round shaped
homogenous lesions on the posterior retina which extend

vascular lumens in the Haller and Sattler layer indicate minimal
choroidal involvement. These findings accompanied by the lack of
pinpoint leakage in fluorescein angiography are helpful in ruling out
VKH syndrome. EDI enhanced depth imaging, OCT optical coherence
tomography, SLO scanning laser ophthalmoscopy, VKH Vogt-Koy-
anagi—Harada

into vitreous cavities. The highly reflective pre-retinal
lesions cast a shadow on the underlying retinal tissue. The
combination of white lesion and posterior dark shadow is
called “raincloud” sign [54].
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Fig. 10.20 The fundus photograph, fluorescein angiography, and
SLO-OCTs and EDI-OCT images of a patient in the active phase of
toxoplasmosis retinochoroiditis. Perifoveal vascular occlusion is appar-
ent in arteriovenous phase of angiography (inset). a The retina is
thickened by a full-thickness homogenous hyperreflective lesion (red
arrowheads), which represents severe retinitis of ocular toxoplasmosis.
b Hyporeflective spaces around the lesion are subretinal fluid (white
arrows). The posterior hyaloid is attached to the lesion and is
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thickened. Hyperreflective deposits are also visible in the vitreous
adjacent to the lesion. In addition, several small round hyperreflective
spots are on the vitreoretinal surface adjacent to the lesion. ¢ In the
EDI-OCT image, choroidal granuloma and inflammation (green
arrowheads) push the RPE layer upward and represent the choroiditis
component of ocular toxoplasmosis. EDI enhanced depth imaging,
OCT optical coherence tomography, RPE retinal pigment epithelium,
SLO scanning laser ophthalmoscopy
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Fig. 10.21 The color fundus photograph and FAF and SLO-OCT
images from a patient with active recurrent ocular toxoplasmosis. The
green arrows indicate the old scar from a previous inflammation. a In
the FAF image, hyporeflectivity in that area represents loss of the RPE,
retina, and choroid. In the partially active lesion (white arrows),
full-thickness retinal involvement with loss of definition of layers and

tissue destruction with cyst-like spaces are evident. b On OCT, vitreous
infiltration and inflammation over the involved area are evident (white
arrowheads). FAF fundus autofluorescence, OCT optical coherence
tomography, RPE retinal pigment epithelium, SLO scanning laser
ophthalmoscopy

Fig. 10.22 The two cross-sectional OCT scans pass through the
previous retinitis and scar area (section a) and the optic disc and fovea
(section b). a The hypertrophied scar involves all retinal layers, Bruch’s
membrane, and the choroidal layer (black arrow). b Exudation results

in the formation of an epiretinal membrane and subsequent retinal
wrinkling that eventually causes a lamellar macular hole and cleft
(black arrowhead). OCT optical coherence tomography
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Fig. 10.23 A 59 year-old woman with a 30 year history of gradual Chorioretinal scars in peripapillary area with extension to periphery are
vision disturbances with floaters in the left eye. She experienced several — evident. FA in the late phase show an active lesion superonasal to the
episodes of exacerbation and remission, and required the administration  optic nerve that has considerable leakage with localized exudates to the
of systemic corticosteroid to control symptoms. Visual acuity is 20/25.  adjacent vitreous
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Fig. 10.24 The EDI-OCT images from the same patient in Fig. 10.23.  central foveal shows thinning of the inferior parafoveal area with nerve
a The cross-section of active lesion reveals edema of the choroid and  fiber layer loss that corresponds to the area of perifoveal vasculitis (red
overlying retina (white arrowheads). b The scar area shows near total  arrowheads). EDI-OCT enhanced depth imaging optical coherence
retinochoroidal loss (white arrows). ¢ A vertical scan through the tomography

%
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Fig. 10.25 Color fundus photograph and fundus autofluorescence  distributed around optic disc in the fundus photograph and appear as
image from a patient with the diagnosis of MEWDS. Fundoscopy of the = hyperautofluorescent patches in the FAF images. FAF fundus
contralateral eye is normal. Multiple white patches are mostly autofluorescence, MEWDS multiple evanescence white dot syndrome
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Fig. 10.26 Late phase of fluorescein angiography and indocyanine hypocyanescence on the ICG angiography image. ICG indocyanine
angiography of the same patient in Fig. 10.25. Dot lesions in MEWDS  green, MEWDS multiple evanescence white dot syndrome
reveal staining on the fluorescein angiography image and
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Fig. 10.27 The SLO-OCT image of the same patient in Fig. 10.26  Focal hyperreflective lesions are visible in the photoreceptor layer.
shows two horizontal sections. Small foci of disruption in the ellipsoid ICGA indocyanine green angiography, SLO-OCT scanning laser
zone match the hypofluorescent areas on ICGA (small green arrows).  ophthalmoscopy optical coherence tomography

Fig. 10.28 Color fundus photographs and fluorescein angiography image), mild late optic disc hyperfluorescence with some hypofluores-
images from a 30 year-old woman with recent decreased vision in both  cent dots under the retina exist in both eyes. Inferior arcade vasculitis is
eyes (OD is 20/200 and OS is 20/500). The fundus of both eyes is evident in the right eye. OD oculus dexter, OS oculus sinister
unremarkable (upper images). In fluorescein angiography (lower
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Fig. 10.29 Humphrey visual field findings of both eyes (the same patient in Fig. 10.28) reveal nonspecific visual field loss in both eyes
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Fig. 10.30 The SLO-OCT image of both eyes of the same patient in  (white arrowheads). This defect is more prominent in areas away from
Fig. 10.28 shows that the external limiting membrane and ellipsoid the fovea. SLO-OCT scanning laser ophthalmoscopy optical coherence

zone and interdigitation zone (cone outer segment tip) are less distinct  tomography




444 N. Ebrahimiadib et al.

g 3

~H 8 o

Fig. 10.31 Differences between outer retinal layers (arrowheads) in a  SD-OCT image (arrows). Derangement of the outer retina is also
patient with AZOOR (upper image) and a normal person (lower visible. Fovea is relatively spared. AZOOR acute zonal occult outer
image). In AZOOR, multifocal subretinal deposits are visible on an retinopathy, SD-OCT spectral-domain optical coherence tomography



10 Uveitis and Intraocular Inflammation 445

Fig. 10.32 Color fundus photographs and FAF and fluorescein image reveals peripapillary hyperfluorescence and perivascular leakage.
angiography images from a 61 year-old man with a history of FA, fluorescein angiography, FAF fundus autofluorescence, RPE retinal
progressive field defect. The fundus and FAF images reveal classic  pigment epithelium

peripapillary hypofluorescence secondary to RPE atrophy. The FA
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Fig. 10.33 Serial visual field examinations (the same patient in
Fig. 10.32) reveal progressive visual field loss over 3 years, despite a
normal intraocular pressure. Visual field deficit is compatible with areas
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of involvement in the fundus autofluorescence and fluorescein angiog-

raphy images

Fig. 10.34 Fluorescein angiography of a the right eye (the same patient in Fig. 10.32) and b the left eye illustrates peripheral perivascular leakage

with diffuse vascular wall staining (i.e., phlebitis)
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Fig. 10.35 Serial OCT images of the right side (the same patient in
Fig. 10.32), show progressive loss and attenuation of the external
limiting membrane, ellipsoid and interdigitation zone on the temporal
side of the macula that correspond to the visual field loss. The cut point
of the ellipsoid line is indicated by the green arrows. IS/OS inner
segment/outer segment, OCT optical coherence tomography

Fig. 10.36 The OCT images of the left eye of the same patient in
Fig. 10.32 were obtained a few months apart. The area with normal
outer retinal layers has been progressively constricted (area between
the green arrows). OCT optical coherence tomography



Fig. 10.37 The SLO-OCT image of the temporal right macula (the
same patient in Fig. 10.32). Loss of outer retinal layers—comprising
the outer nuclear layer, external limiting membrane, ellipsoid zone, and
cone outer segment tips—is evident (green arrow shows the border of

Fig. 10.38 The color fundus photographs from a 15 year-old boy with
episodes of decreased vision in the left eye. He had been treated with
cytotoxic and steroid agents for years. This image was taken during an
episode of deteriorated vision and recurrence of disease. Extensive
subretinal fibrosis and posterior pole exudative detachment are visible.

N. Ebrahimiadib et al.

the abnormal retina in the temporal and normal retina in the more
nasal part). SLO-OCT scanning laser ophthalmoscopy optical coher-
ence tomography

The linear streak in the equator, which is parallel to the ora serrata, is
formed by the progression and fusion of punched out lesions (Schlaegel
line, arrows). These lesions are in the RPE and Bruch’s membrane and
sometimes involve the choriocapillaris layer. RPE retinal pigment
epithelium
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Fig. 10.39 Fluorescein angiography image of the patient in Fig. 10.38  Hypofluorescence of the posterior pole in the left side results from
shows extensive subretinal fibrosis with late phase staining in the subretinal exudate accumulation and exudative detachment
peripapillary area of both eyes and the macula of the right eye.
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Fig. 10.40 Serial SLO-OCT images of the left eye of the same patient
in Fig. 10.38. a Exudative detachment with subretinal fibrin deposition,
retinal thickening, and disorganization of the photoreceptor layer are
evident. b Three years after starting treatment, he developed another
episode of decreased vision. Neovascular membrane growth along with
foveal structure disorganization had occurred. ¢ At 1 year after

treatment with intravitreal anti-VEGF injection, the findings are scar
tissue and fibrosis formation with an area of RPE defects. d Regrowth
of neovascular tissue with further damage and atrophy of the RPE layer
have occurred. RPE retinal pigment epithelium, SLO-OCT scanning
laser ophthalmoscopy optical coherence tomography, VEGF vascular
epithelium growth factor
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Fig. 10.41 The color fundus photograph and ICG angiography, FAF,
and SLO images of a 56 year-old woman with decreased vision in the
left eye (20/60). She had a positive quantiferon and PPD test in the
absence of pulmonary tuberculosis. Multiple yellow/white peripapillary
deep lesions are visible in the color fundus photograph, and represent
choroid tubercles. Corresponding to these lesions are hypocyanescent

I_.?G(J Ligi

areas in the early phase of ICG angiography (upper right image) and
hypoautofluorescent round areas in FAF image (lower left), which are
not detectable in the SLO image (lower right). FAF fundus autofluores-
cence, /ICG indocyanine green, PPD purified protein derivative, SLO
scanning laser ophthalmoscopy
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Fig. 10.42 The SLO-OCT scan crosses the central fovea and shows  Choroidal infiltration and edema resulted in a choroidal bulge in that
subfoveal serous detachment of the retina (green arrow). In the area. SLO-OCT scanning laser ophthalmoscopy optical coherence
peripapillary area, outer retinal disintegration and exudate accumulation  tomography

over a choroidal granuloma (red arrowheads) are remarkable.

Fig. 10.43 The ICG-EDI-OCT images pass through the largest are delineated on the EDI image (green arrowheads). An exudate with
granulomas in the peripapillary area. A considerable amount of serous  outer retinal disorganization over the granulomas is visible. EDI
fluid is in the inferior part (red arrow). Two large hyporeflective enhanced depth imaging, ICG indocyanine green, OCT optical
choroidal granulomas, which raised the RPE-choriocapillaris complex, coherence tomography
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Fig. 10.44 Color fundus photographs obtained a before treatment and  same location after treatment. The green arrowheads outline the outer
b 1 month after treatment with antituberculosis agents and corticos-  border of the choroid. Resolution of serous detachment is also notable.
teroid treatment. ¢ The EDI-OCT scan crosses the active granulomatous  EDI enhanced depth imaging, OCT optical coherence tomography
lesion of the choroid before treatment. d The EDI-OCT image at the
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Fig. 10.45 The SLO-OCT images were obtained a before treatment remarkable. IS/OS inner segment/outer segment, SLO-OCT scanning
and b after treatment. Resolution of the subretinal exudate (green laser ophthalmoscopy optical coherence tomography
arrows) and restoration of the IS/OS junction (green arrowheads) are
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Fig. 10.46 Color fundus photographs from a 13 year old boy with clustered on both optic discs and arterial bifurcations are associated
severe decreased vision in both eyes, especially the right eye. Severe  with leakage. Other prominent features in fluorescein angiography are
papillitis with hard exudate deposits at the foveal area are visible in the  diffuse peripheral retinal vasculitis and capillary nonperfusion

fundus photographs. In fluorescein angiography, macroaneurysms are
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Fig. 10.47 a The SLO-OCT image of the right eye (the same patient
in Fig. 10.46) at the patient’s first visit. Subfoveal hard exudate
deposition appears as hyperreflective material in the OCT image.
Foveal photoreceptor disruption is notable, which predicts poor visual
outcome. Macular edema is not significant. b The SLO-OCT image of
the right eye, obtained 5 months after treatment with panretinal
photocoagulation and anti-VEGF therapy, shows a persistent subfoveal
hyperreflective lesion (i.e., exudate) with partial attenuation of the

Fig. 10.48 Color fundus photographs of a 23 year-old woman with a
1 year history of decreased vision in the left eye. In examination, visual
acuity of the right eye was 20/30 and the left eye was less than 20/200.
Deposition of hard exudates in the peripapillary area of the right eye

deposits. ¢ The SLO-OCT image of the left eye at the first visit. There
are fewer hard exudate deposits, compared to the right macula, and no
macular edema. d The SLO-OCT image of the left eye, obtained
5 months posttreatment, shows remarkable resorption of the hard
exudate, decreased thickening, and partial restoration of foveal
photoreceptor arrangement; these phenomena were accompanied by
visual gain. SLO-OCT scanning laser ophthalmoscopy optical coher-
ence tomography, VEGF vascular endothelial growth factor

and macula of both eyes, which involved the central fovea in the left
eye, is evident in the fundus photographs. In addition, preretinal
hemorrhage and scar and pigmentation of the central foveal are
remarkable in the left eye
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Fig. 10.49 The fluorescein angiography images of both eyes of the same patient in Fig. 10.48 show diffuse peripheral ischemia and capillary
nonperfusion areas. Late optic disc leakage and vasculitis are evident
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Fig. 10.50 Fluorescein angiography (recirculation phase) and indo-
cyanine green angiography (late phase) of the same patient in
Figs. 10.48 and 10.49. Considerable leakage of optic disc and large
peripapillary vessels are notable in both eyes in fluorescein angiogra-
phy. Staining or severe leakage in left fovea is also notable. Late phase

indocyanine green angiography of both eyes highlight tied-knot
aneurysms because of the lack of dye leakage. They appear as vascular
beading and localized saccular dilation of large vessels, which remained
filled and stained until the late stages
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Fig. 10.51 The SLO-OCT images of both eyes of the same patient in  fiber layer, is evident. Subfoveal hyperreflectivity in OCT images
Fig. 10.48. a Retinal edema in peripapillary area with temporal macular  represents dense subfoveal hard exudate deposition that disrupted the
atrophy secondary to small microvasculopathies and occlusive vasculi- foveal photoreceptors (green arrow). ¢ and d Peripapillary nerve fiber
tis that mostly involve the inner part of the retina (green arrowheads) layer thickening is remarkable. OCT optical coherence tomography,
are notable. b Generalized macular thickening, especially of the nerve ~ SLO scanning laser ophthalmoscopy
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10.14 APMPPE

Acute posterior multifocal placoid pigment epitheliopathy
(APMPPE) is an idiopathic inflammatory posterior uveitis
which is characterized by yellow-white placoid lesion. These
plaques are better highlighted using ICGA which illustrates
hypocyanescence throughout the study, indicating ischemia
of the choriocapillaris as the underlying cause. OCTA
showed that even with recovery of the lesions, the chorio-
capillaris layer nonperfusion does not resolve completely.

200 pm

Fig. 10.52 Fundus photo and fluorescein angiography (FA) of a
patient with the diagnosis of Acute posterior multifocal placoid pigment
epitheliopathy (APMPPE): upper row: fundus photo shows deep

OCT depicts disruption of EZ and IZ accompanied by
hyper-reflectivity along the outer retinal layers. ELM is also
disrupted in most cases [55]. RPE may show hypertrans-
mission or areas of proliferation as well. These areas of initial
RPE proliferation later evolves into clinical pigment migra-
tion visible on fundus examination. During the course of the
disease, complete or incomplete restoration of the respective
layers may ensue. The outcome is usually favorable; how-
ever, attenuation of outer retinal layers and RPE irregularities
may remain [56] (Figs. 10.52, 10.53 and 10.54).

multifocal placoid yellow lesions in both eyes. Lower row: FA clearly
shows hypofluorescent patches
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Fig. 10.53 Shows fluorescein angiography (FA) and indocyanine the lesions however in ICGA in the right column hypocyanescence is
green angiography of the patient with AMPEE in Fig. 10.52: Left preserved from early to late phases of the angiogram
column: late phases of FA in both eyes show staining and leakage of
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Fig. 10.54 OCT scans of both eyes of the patient with APMPPE in  note that the central fovea of both eyes are well-preserved. Also in areas
Fig. 10.52: In areas of active lesions, the inflammation of the of active lesion, hyporeflectivity of choriocapillaris is evident which is
choriocapillaris manifest with outer retina hyperreflectivity. Please more clearly seen in EDI-OCT images
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Fig. 10.55 The FAF-SLO-FA images of right eye of an 11 year-old
boy with a chief complaint of decreased vision in the right eye. His
history is positive for varicella infection (i.e., small pox) 10 days before
presentation. Cilioretinal artery occlusion is evident in these photos.
The FAF image reveals an area of hypoautofluorescence, which is
distributed around the cilioretinal artery, and results from severe edema

and fluid retention that obscure the underlying RPE. In the SLO image,
hyporeflectivity of the involved area is a characteristic finding in retinal
artery occlusion. The FA image, obtained 34 s after the dye injection,
reveals a delay in cilioretinal artery filling. FA fluorescein angiography,
FAF fundus autofluorescence, RPE retinal pigment epithelium, SLO
scanning laser ophthalmoscopy

Fig. 10.56 In the SLO-OCT image, (the same patient in Fig. 10.55)
signs of inner retinal edema and high reflectivity and retinal thickening
are notable. Thickening and high inner reflectivity is absent in the
central fovea because of the absence of the inner layer in the foveola.

This is a characteristic OCT finding in BRAO involving the fovea.
BRAO, branch retinal artery occlusion, OCT optical coherence tomog-
raphy, SLO scanning laser ophthalmoscopy
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10.15 Miscellaneous

Viral infections, especially the herpes family of viruses (e.g.,
cytomegalovirus, herpes simplex virus, herpes zoster virus), can
involve the retina and result in retinal vasculitis and retinitis [57].
Necrotizing retinitis regardless of the etiology appears as
hyper-reflective disruption of the normal architecture of the
retina [58]. CMV can invade the eye through choroidal or retinal
vasculature and can cause necrotizing retinitis in immunocom-
promised individuals. It infects RPE, Muller cells and inner
retinal layers, with relative sparing of the photoreceptors [59].
Involvement of Muller cells may appear as vertical line con-
necting RPE to inner retinal layers, sparing the outer photore-
ceptors [60]. OCT can demonstrate two patterns for CMV
retinitis: (1) full thickness pattern: hyper-reflectivity and disrup-
tion of the retinal architecture. (2) Cavernous pattern: distorted
architecture of ONL by cystoid spaces or largely optically empty
spaces results in appearance of a single hyper-reflective structure.

There is one report of branch arteriolar occlusion associated
with chicken-pox in the literature [61], similar to the finding in
the patient presented in Figs. 10.55 and 10.56.
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