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Sympathetic ophthalmia: A comprehensive update
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Sympathetic ophthalmia is a rare, bilateral, granulomatous, panuveitis following penetrating trauma or
surgery to one eye. Clinical presentation commonly occurs within the first year of trauma occurrence but
can be delayed by several years. It manifests as acute/chronic granulomatous uveitis with yellowish-white
choroidal lesions or Dalen—Fuchs nodules. Initially, patients respond rapidly to corticosteroid therapy, buta | DOI:
majority require long-term use of corticosteroid-sparing agents to prevent recurrences. The purpose of this
review is to elaborate on the current understanding of the pathophysiology, the importance of multimodal
imaging in early diagnosis, and the role of newer immunomodulatory and biological agents in recalcitrant

cases.
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Sympathetic ophthalmia (SO) is described as a bilateral, diffuse,
granulomatous, panuveitis following an accidental or surgical
penetrating injury to an eye (inciting eye).'?! Penetrating or
surgical injury to the inciting eye can lead to an inflammatory
response, not only in the traumatized eye but also in the
fellow eye (sympathizing eye). Sympathetic ophthalmia has
been associated with open globe injury, cataract surgery,
vitreoretinal surgery, glaucoma surgery, cyclodestructive
procedures, resection of iridociliary melanoma, proton beam
irradiation of choroidal melanoma, and even squint surgery."°!
It can develop as early as 5 days or as late as 66 years following
an injury.[514

Methods

A PubMed search was performed for all articles in
English on sympathetic ophthalmia, panuveitis, ocular
trauma, Dalen-Fuchs nodule, granulomatous uveitis, and
immunosuppression.

Historical Perspective

Description of disease-simulating sympathetic ophthalmia has
been reported during the Hippocratic era.l! In 1840, William
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Mackenzie noted an association between men at iron works
sustaining penetrating eye injuries and development of iritis,
photophobia with progression to atrophic bulbi and poor
prognosis.”!

Dalen (1904) described nodules on the inner surface of
the choroid, whereas Ernst Fuch (1905) provided an accurate
histopathological description of the disease, including
non-necrotic granulomas, lymphocytic infiltration, giant
cells formation, and pigmented phagocytes.** In his
original description, Mackenzie postulated that the most
probable mechanism for the spread of inflammation from
one eye to the other was through the optic nerves and
chiasma.? Elschnig (1910) was the first to postulate the role
of autoimmunity in the pathogenesis of SO.F! Lately, Rao
et al.,!% in their experimental studies, highlighted the role of
retinal S antigen and penetrating injuries in providing this
auto-antigen access to the periocular lymphatics to trigger
the cascade of immunogenic events culminating in SO in the
other eye.

Citing poor prognosis of the disease, enucleation of the
injured or inciting eye at the earliest following development
of symptoms suggestive of SO was recommended.”! Soon, it
was realized that enucleation of the inciting eye was of no use
once symptoms appeared in the sympathizing eye.!®!
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Epidemiology

The exact incidence and prevalence of SO are difficult to
determine due to the rarity of its occurrence. Marak et al.l’!
reported the incidence of SO to be 0.1% after intraocular surgery
and 0.2%-0.5% following penetrating injury. However, based
on a prospective surveillance study by Kilmartin et al.,['"!
extrapolated incidence was estimated to be 0.03 in 100,000 and
possibly accounted for 1%-2% of the all uveitis. Sympathetic
ophthalmia has a bimodal peak in age distribution. The
first peak occurs in childhood and young adults, a possible
reflection of higher incidence of ocular injuries and the
second in the sixth decade largely due to a greater number
of intraocular surgeries in elderly patients.'! Although the
disease has been classically associated with penetrating injury,
recent years witnessed a rising trend toward post-surgical SO,
possibly due to an early and adequate management of open
globe injuries."”’ However, reports from large case series from
India have shown that penetrating injuries are still the most
common cause of SO, accounting for over 75% of all cases.'>4!
This might be a reflection of delayed primary care and wound
repair in cases of penetrating injuries. Post-traumatic SO has
been more often reported in male young children due to their
propensity to sustain eye injuries. With an increasing incidence
of post-surgical SO, this gender disparity has also reduced.!"”!
However, male preponderance has still been reported in some
case series on post-surgical SO, possibly due to a gender bias
in seeking health care particularly in low income countries
like India.['>1418]

Ocular surgeries reported to be associated with the
development of SO are glaucoma filtration surgery,
cataract extraction, scleral buckling, pars plana vitrectomy,
cyclo-destructive surgeries, and even squint surgeries. Recently,
vitrectomy has been reported to be the most common cause of
post-surgical SO, with an incidence ranging from 0.01% to 1%
in 1152 retinal procedures.!"?” Various studies have associated
the recent advancement to transconjunctival sutureless
vitrectomy with the increase in the incidence of SO. This has
been attributed to an increased incidence of wound leak and
subsequent ocular hypotony as a potential factor predisposing
to subclinical uveal incarceration which results in exposure of
ocular antigens.!'*'*1820l However, there has not been variation
in the incidence of SO between trans-conjunctival sutureless
and sutured vitrectomy methods.!"! Multiple vitreoretinal
surgeries and repeated intraoperative handling of uveal tissue
increases the risk of sympathetic ophthalmia.l'®

Histopathology

Sympathetic ophthalmia truly represents a panuveitis with
histological examinations showing involvement of all the uveal
tissue characterized by diffuse thickening of the choroid, the
ciliary body, and the iris.[**!] Interestingly, changes in both
the inciting eye and the sympathizing eye are similar. The
inflammatory reaction is mostly composed of lymphocytes,
epitheloid cells, and giant cells in variable proportions.
Classically, SO does not affect the choriocapillaris, although
Rathinam et al. showed the presence of lymphocyte infiltration
of choriocapillaris in focal areas and areas of necrosis in their
series of SO with associated endophthalmitis.?!

Immunopathological studies suggest an early infiltration
of CD4 + helper/inducer T cells followed by an infiltration of

CD8 + suppressor/cytotoxic T cells.”™ These findings indicate
that there is a dynamic cellular immune response, mediated
predominantly by T cells, during the inflammatory process of
sympathetic ophthalmia. In addition, a predominance of B cells
in uveal infiltrate has been reported, contrary to previously
reported T cell predominance but conceivably suggestive of B
cell predominance in the final stage of the disease, implying
a possible B cell activation of autoreactive T cells.?! Certain
studies have also suggested a genetic predisposition to
the development of sympathetic ophthalmia, particularly,
human leukocyte antigen (HLA). These include HLA-A11,
Cw, DRB1*04, DQB1*04, DR4, and closely related DQw3 and
DRw?53.1252

Another classical sign found in SO is the formation of
Dalen-Fuchs’ nodules seen in approximately 30% of patients.*”]
These nodules are histologically composed of lymphocytes,
histiocytes, and altered pigment epithelial cells that lie just
internal to the Bruch’s membrane. Morphological variation
of Dalen-Fuchs’ nodules in SO has been reported. Three
types of lesions at the level of the RPE have been reported.®!
The first type includes focal hyperplasia and aggregation of
retinal pigment epithelial cells. The second type was classically
referred to as Dalen-Fuchs nodules consisting of epithelioid
cells and lymphocytes covered by an intact dome of RPE. The
third type of lesion was characterized by the degeneration of
the overlying RPE leading to disorganization of the Dalen—
Fuchs nodules and possible release of their contents into the
subretinal space.

Pathogenesis

The exact pathogenesis of SO remains unknown. An important
observation is that SO develops after penetrating injury with
uveal tissue prolapse or intraocular surgery. None of the animal
experimental models have proven the exact etiopathogenesis
of SO, but ocular antigen interphotoreceptor retinoid-binding
antigen (IRBP) and S antigen have been shown to produce a
disease like SO in monkeys.?!

Raoetal. injected bovine retinal Santigen to the subconjunctival
space in a few rabbits, while in others, the same antigen was
injected in the anterior chamber.?*! The group that received the
injection in the anterior chamber showed local tissue reaction
in the form of polymorphonuclear leukocytes, but the other
eye did not show any SO changes. In contrast, the group that
received the injection in the subconjunctival space showed
histological features of SO in the other eye as well. The eye is
animmune privileged organ with no intraocular lymphatics. As
the conjunctiva has extensive lymphatic drainage, the antigens
get access to the nearest lymph nodes when inoculated in the
subconjunctival space. A similar mechanism occurs at the time
of penetrating injury with uveal tissue prolapse, which exposes
the uveal antigens to the lymphatics.

Clinical Features

There is a period of latency between penetrating or surgical
trauma and the development of sympathetic. The period of
latency can range from 2 weeks to many years following trauma
or surgery, with 80% of cases manifesting within 3 months and
90% developing within 1 year.""**% Patients with SO present
with asymmetric bilateral panuveitis, initially exhibiting more
severe inflammation in the inciting eye. Clinical features may
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Table 1: Differentiating feature between sympathetic ophthalmia and Vogt-Koyanagi—-Harada syndrome

Sympathetic Ophthalmia

Vogt-Koyanagi-Harada Syndrome

Age All ages
Penetrating/surgical trauma
Skin changes

CNS findings Uncommon
Hearing dysfunction Uncommon
Exudative Retinal Detachment Common

CSF findings Usually normal

Almost always present
Uncommon or unrelated

20-50 years of age
Absent

Common (60-90%)
Common (85%)
Common (75%)

Frequently seen
Pleocytosis (84%)

Figure 1: Color fundus photograph of a case of sympathetic ophthalmia
with multiple neurosensory detachments (black arrows) (a), which
resolved after systemic steroid and immunomodulators (b)

vary in their severity and onset. Symptoms may range from
mild visual disturbance to significant vision loss. The earliest
presenting symptom is usually difficulty in near vision due
to a change in accommodation. Other manifestations include
pain, redness, photophobia, and floaters.[*13334

Figure 2: A 32-year-old male presented with corneoscleral tear and
uveal tissue prolapse (a). He underwent primary wound repair. Four
months after injury he developed sympathetic ophthalmia in the left
eye. He was managed on systemic steroids and azathioprine. At 1 year
follow-up, the left eye had sunset glow fundus with nummular scars in
the periphery (white arrow) (b)

Patients typically present with ciliary injection, mutton-fat
keratic precipitates, flare, and inflammatory cells in the anterior
chamber."'*'*! Thickening of the iris and even iris nodules
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may be seen. Posterior synechiae are quite common with
poorly dilating pupils. Intraocular pressure may be high or low
depending on trabeculitis/trabecular meshwork blockage or
ciliary body shutdown.P*%! Posterior segment findings include
vitritis, vitreous membranes, papillitis, retinal vasculitis,
exudative retinal detachment, and choroiditis. Earliest signs
include mild anterior segment inflammation, a few retrolental
cells, and hyperemia of the disc. The extent of inflammation
may be represented from exudative retinal detachment that
might vary from small multiple pockets of exudative retinal
detachments in the peripapillary area and over the posterior
pole to large exudative retinal detachment [Fig. 1]. Small
yellow-white lesions at the level of the choroid Dalen—Fuchs
nodules are usually seen at the equator and beyond.[**373l
They tend to undergo atrophy with time.

Sunset glow appearance of the fundus, a classical feature
seen in late stages, is due to depigmentation of the choroid as
well as changes in RPEP>¥! [Fig. 2]. Recurrent anterior segment
inflammation with sunset glow fundus is important feature
of SO. The sequelae of inflammation noted in SO are quite
variable, depending on the severity of ocular inflammation
and whether therapy has been initiated. Secondary glaucoma
as well as cataract are commonly seen either due to the disease
itself or as a side effect of steroid therapy. In addition, retinal
and optic atrophy may occur in association with retinal
detachment, subretinal fibrosis, and underlying choroidal
atrophy."” Choroidal neovascularization and phthisis bulbi are

rare and usually related to delayed diagnosis and inappropriate
treatment.

Differential Diagnosis

The diagnosis of sympathetic ophthalmia (SO) is based on
clinical findings and a peculiar history. The appearance of
inflammation in the sympathizing eye following trauma to
the fellow eye is a classic clinical setting for SO. However,
posttraumatic infections and lens-induced inflammations
need to be ruled out before making a diagnosis of SO.
Furthermore, diagnosis is more difficult in post-surgical
cases, particularly when both eyes have undergone
surgeries.

The presentation of Vogt-Koyanagi-Harada (VKH)
syndrome, with granulomatous panuveitis and multiple
pockets of subretinal fluid, is strikingly similar to that of
SO.PIt is generally believed that integumentary signs such as
poliosis, vitiligo, alopecia, and associated features of hearing
disturbances, meningismus, and CSF pleocytosis are more
frequently noted in cases of VKH as compared to SO. However,
recent studies point out that CSF pleocytosis and meningeal
symptoms are also noted in cases of SO. More importantly,
these features should not solely be used to distinguish SO
from VKH.#! Although quite similar in clinical presentations,
the distinct history of trauma or ocular surgery to the fellow
eye clinches the diagnosis of sympathetic Ophthalmia apart
from VKH [Table 1].

Figure 3: Right eye color fundus photograph of a case of sympathetic ophthalmia with disc hyperemia and multiple pockets of exudative retinal
detachment (red arrowhead) (a). FFA showing pinpoint hyperfluorescence in the early phase (b), followed by the pooling of dye within the area of
neurosensory detachment in the late phase (c). SD-OCT showing neurosensory detachment with the split of photoreceptors at the level of myloid
(green arrowhead) (d). B-scan showing retinochoroid thickening and exudative retinal detachment inferiorly (blue arrowhead) (e)
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Figure 4: FFA showing multiple hyperfluorescent leaks in the early phase (a, b, and c), followed by the pooling of dye within the area of
neurosensory detachment in the late phase (d)

Figure 5: Fundus picture showing exudative retinal detachment in the peripapillary area and macula (a). FFA showing hypofluorescent spots
(yellow arrows) along with multiple hyperfluorescent leaks in the early phase (b and c), followed by leakage and pooling in the late phase (d)
(yellow arrows)
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Figure 6: Color fundus photograph showing healed nummular scars (a), which appear hyperfluorescent (window defects) on FFA in early phase

(b), and minimal increase in hyperflourescence (c) in the late phase

Figure 7: Left eye fundus picture showing sunset glow fundus (a) and Dalen—Fuchs spots (blue arrowhead) in inferior retina (d). FFA showing
disc staining ( b and c) with Dalen—Fuchs spots appearing hyperfluorescent spots (blue arrowhead) both in the early and late phases (window
defect) (e and f)

Early stages of SO may present only with posterior segment
inflammation. Early detection at this stage is important as it
carries a relatively good visual prognosis.™ Other causes of
granulomatous uveitis such as sarcoidosis, tuberculosis, and
infectious uveitis also need to be ruled out.®**! Chronic central
serous chorioretinopathy (CSCR), in a similar clinical setting,
can present a challenge to distinguish inflammatory from
non-inflammatory cases.*

Rarely, at extremes of age, the presence of multi-focal
infiltrates in the subretinal and sub-RPE spaces increases the
possibility of detecting intraocular lymphoma. Neuro-imaging
and a subretinal biopsy from the lesions are required for a
diagnosis of lymphoma.*! Atypical presentations such as

progressive subretinal fibrosis with multifocal granulomatous
chorioretinitis have also been reported in SO.*

Investigations

Critical criteria for a diagnosis of sympathetic ophthalmia (SO)
include bilateral uveitis with a history of unilateral ocular
trauma or surgery and an anterior chamber and vitreous
inflammation or panuveitis with choroidal involvement.["’!
Although a clinical diagnosis, various imaging modalities aid
in diagnosing sympathetic ophthalmia and help monitor the
response to treatment and disease progression. Subsequent
ancillary investigations can aid a clinician in managing a case
of sympathetic ophthalmia.
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Figure 9: ICGA showing hypocyanescent spots (yellow arrows) (a) that become isocyanescent during the late phase (b)

B-scan ultrasonography

Although choroidal thickness is better measured using
enhanced-depth imaging (EDI) OCT, a B-scan ultrasound
can help measure choroidal thickness in patients with poor
media visibility due to cataract, posterior synechiae, or vitritis.
Studies have shown diffuse choroidal thickening and shallow
retinal detachment at the macula in patients with sympathetic
ophthalmia [Fig. 3].1454¢!

Fundus fluorescein angiography (FFA)

During the acute stages of the disease, two distinct
angiographic findings have been described. The most
common angiographic finding is the presence of multiple
pinpoint hyperfluorescent leaks during the early phase
with dye pooling in the later phasel*! [Fig. 4]. This is

attributed to the disruption of RPE cell junctions, which
causes the dye to pool in the subretinal space.[*! This
angiographic finding is similar to what has been classically
described in acute VKH.

The second, less common type resembles a pattern
observed in acute posterior multifocal placoid pigment
epitheliopathy (APMPPE), wherein hypo-fluorescent spots
are observed in the early phase that become hyper-fluorescent
in the later phase™ [Fig. 5]. These lesions have a mottled
appearance with slight elevation as compared to APMPPE
lesions."¥I The hypofluorescence is attributed to either presence
of Dalen—Fuchs nodules causing obscuration of the underlying
choroid or due to the obliteration of choriocapillaris secondary
to choroidal stromal inflammation."*’!
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Figure 10: SS-OCT showing neurosensory detachment associated with
the split of photoreceptors at the level of myloid (white arrow) resulting
in bacillary layer detachment

Figure 11: EDI-SD-OCT showing multiple neurosensory retinal
detachments associated with diffuse choroidal thickening and loss
of choroidal architecture. Subsequent scans show a reduction in
choroidal thickness by restoring choroidal architecture (white arrows)
after starting immunomodulatory treatment

During the chronic stage, variable angiographic features can
be seen owing to the presence of features such as chorioretinal
nummular scarring (window defects) [Figs. 6 and 7], subretinal
fibrosis (hyper fluorescence with staining), or choroidal
neovascular membrane (hyper fluorescence with leakage).!"”!

Apart from diagnosing the disease, FFA helps monitor the
disease’s progression and response as the changes seen in the
acute phase resolve with treatment.

Indocyanine green angiography (ICGA)

Indocyanine green angiography helps in the study of choroidal
vasculature and creates better understanding of disease
pathogenesis as SO is primarily a choroidal pathology. Studies
have shown the presence of hypocyanescent spots in the early
phase of ICGA, which remain hypocyanescent [Fig. 8] or
become isocyanescent [Fig. 9] in the later phase during the acute
stage of SO.%! These hypocyanescent lesions are attributed to

the presence of Dalen—-Fuchs’ nodules or cellular infiltration of
the choroid. Bernasconi ef al.F' have attributed the persistence
and fading of hypocyanescence in the later phase to cicatricial
and active lesions, respectively. These hypocyanescent lesions
disappear following corticosteroid therapy, which is associated
with clinical improvement.™!

Fundus Autofluorescence (FAF)

Active disease is associated with hyper autofluorescence
signals corresponding to areas of neurosensory detachment.
As the condition heals and leads to RPE changes, FAF shows
stippled hyper autofluorescence similar to leopard spots.[#52
Thus, AF can be used to study the health of RPE. A hyper
autofluorescence signal suggests a metabolically active
RPE, and a hypo autofluorescence signal indicates RPE loss.
However, SO being primary choroidal stromal pathology,
FAF does not play a significant role in the diagnosis and
management of the disease.

Optical coherence tomography (OCT)

The advent of enhanced depth imaging OCT (EDI-OCT) and
swept-source OCT has allowed high-resolution images of
retinal and choroidal layers. Studies have shown multiple
serous detachments along with hyperreflective septa in
some cases® [Fig. 10]. These hyperreflective septa are now
regarded as a bacillary layer detachment, as seen in VKH and
other posterior segment pathologies. It is considered a split
in the photoreceptor layer at the inner segment myoid, which
resolves rapidly with corticosteroid treatment.™ Apart from
this, hyperreflective lesions at the level of RPE with disruption
of the inner segment-outer segment junction can be visualized,
which corresponds to Dalen-Fuchs nodules.®? A study by
Gupta et al.’® has shown the resolution of OCT features such
as disruption in RPE-Bruch’s membrane complex and inner
segment/outer segment (IS/OS) junction, with treatment during
the acute phase of the disease.

Apart from changes in the outer retina, changes in the
choroid during the acute phase of the disease include diffuse
choroidal thickening, choroidal folds, and loss of choroidal
architecture [Fig. 11].5%% Choroidal thickening is regarded as
a critical OCT biomarker to monitor disease activity. Choroidal
vascularity index (CVI) is a recently introduced OCT biomarker
for monitoring disease activity in SO. Choroidal vascularity
index is regarded as a stable index and is less influenced by
physiological factors.?!

Optical coherence tomography angiography (OCTA)
Multiple small areas of choriocapillaris flow voids that likely
correspond to areas of choriocapillaris ischemia, which decrease
in size and disappear with treatment, have been observed in
OCTA [Fig. 12].5 Choroidal neovascular membrane can also
be better visualized with the help of OCTA 5!

While FFA and ICGA provide two-dimensional images,
OCTA offers three-dimensional images based on a volumetric
dataset. Choriocapillaris ischemia detected on OCTA as flow
voids correlate with the hypocyanescent lesions of ICGA in
various inflammatory choroidal pathologies such as VKH and
SO.™I Although OCTA is a noninvasive alternative to ICGA
for pathologies involving choriocapillaris, it cannot visualize
medium and large choroidal vessels very well. The flow voids
need to be differentiated from loss of signal transmission and
artifacts making its role in managing SO unclear.”!
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Table 2: Various immunosuppressive drugs used in the treatment of sympathetic ophthalmia®®

Class Generic name Dose Expected Side effects Advantage/
onset of Disadvantage
action
Antimetabolite  Azathioprine 1-4 mg/kg/day PO 4-12 Bone marrow suppression, can be given once daily
weeks Gastrointestinal upset, or as divided dose twice
Hepatotoxicity, hypersensitivity daily
Methotrexate 7.5-25 mg/week PO, 2-12 Hepatotoxicity, Interstitial -weekly oral dose
SC, or IM weeks pneumonia, cytopenia, oral ulcers, -Folic acid 1 mg/day
fetal loss -Regular liver function
test/2 months
-Non-carcinogenic
Mycophenolate 500-1500 g PO BD 2-12 Diarrhea, Nausea, Possibility of better
Mofetil weeks Myelosuppression, High cost tolerated than azathioprine
Alkylating Cyclophosphamide  1-3 mg/kg/day PO 2-8 Bone marrow suppression, Teratogenic
group weeks hemorrhagic cystitis, malignancy, Can be given as iv pulse
infection
Chlorambucil 0.1-0.2 mg/kg/day PO 4-12 Infertility, bone marrow Teratogenic
weeks suppression, teratogenic
T-cell Cyclosporine 2.5-10 mg/kg/day PO 2-6 Renal dysfunction, tremor, Monitor for renal toxicity,
inhibitor BD weeks hirsutism, hypertension, gum BP
hyperplasia No myelosuppression
Biologicals
TNF Infliximab v Susceptible to infections, including Increased risk of
inhibitors 3-5 mg/kg loading at reactivation of tuberculosis, lymphoma
weeks 0, 2, and 6, then histoplasmosis, hepatitis B,
maintenance 3-10 mg/ fungal infection; hypersensitivity
kg every 4-8 weeks; reactions, demyelinating disease;
maximal dose 20 mg/ lupus-like syndrome; malignancy;
kg in children thromboembolic events,
congestive heart failure
Adalimumab SC Susceptible to infections, allergic Requires monitoring of
40 mg every 1-2 reaction, increased severity blood counts and liver
weeks (if bodyweight of chickenpox or shingles, function tests
<30 kg; 20 mg every drug-induced lupus, skin cancer
2 weeks); loading
doses of 80-160 mg
are recommended
IL-6 receptor  Tocilizumab v Serious infections, hypersensitivity Do not inject if there is an

antagonist

Initial 4 mg/kg every

4 weeks, then increase
to 8-12 mg/kg every
2-4 weeks

reactions, and gastrointestinal
perforation

active infection

(PO: per oral, SC: subcutaneous, IM: intramuscular, 1V: intravenous, BD: twice a day)

Figure 12: OCTA showing flow voids (yellow arrows) in choriocapillaris slab, which reduce and disappear with treatment on subsequent follow-up

Diagnosis of SO is majorly based on the history of
trauma and clinical features. Multimodal imaging helps in
monitoring disease progression, detecting any recurrences,
and monitoring response to therapy. Newer OCT have come
up as useful noninvasive tools for assessing retinochoroidal

microstructural and microvascular abnormalities, respectively,
in patients with choroidal stromal pathologies such as SO
and VKH. Optical coherence tomography angiography is a
promising tool, whose use in choroidal pathologies is gaining
increasing popularity.
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Sympathetic Ophthalmia
Diagnosis

Pulse Therapy of Methylprednisolone
(1 gram/day intravenous x 3 days)

Oral Prednisolone 1-1.5 mg/kg/day
with tapering over 2-3 months

To simultaneously start on Immunosuppresive
drugs Azathioprine / Mycophenolate mofetil
(Minimum 9 months - 1 year)

|

Improvement in
clinical condition

Continue Azathioprine/
Mycophenolate mofetil

Refractory cases|

| Cyclosporine / Cyclophosphamide |

| l

Responding

Not responding

Continue Cyclosporine/
Cyclophosphamide

Biologicals |

| Immunosuppresive drugs : Monitoring of blood counts, LFT, KFT every 2 months|

Figure 13: Flowchart for the management of sympathetic ophthalmia

Management of Sympathetic Ophthalmia

Medical management

The initial management of sympathetic ophthalmia involves
the administration of high-dose systemic corticosteroid
therapy based on the clinical presentation, the severity of
the disease, and the presenting visual acuity. In 1995, the
National Eye Institute provided the benefits of high-dose
systemic anti-inflammatory therapy (corticosteroids in the
range of 0.5-2 mg/kg/day prednisolone) in salvaging the
vision.P!l Intravenous corticosteroid therapy is generally the
preferred approach for severe cases with iris nodules, severe
granulomatous panuveitis, and serous retinal detachments.
Intravenous pulse therapy with methylprednisolone (1 g/
day) for 3 days helps in rapid resolution of anatomical
abnormalities such as vitritis, multifocal retinal detachments,
and anterior chamber inflammation.****¢!1 In certain situations,
the intravenous therapy can be prolonged for 5-7 days based
on the ocular response. There can be potential hazards of
intravenous pulse therapies such as rapid fluctuations in blood
pressure, blood glucose levels, and serious adverse effects such

as reactivation of pulmonary tuberculosis. Therefore, care must
be taken during the initial aggressive therapies considering the
risk—benefit ratio.

Once the initial inflammatory response has been
overcome, the systemic corticosteroid therapy (usually
started at 1 mg/kg/day prednisolone) can be tapered off over
a 2-to-3-month period. A 3-month period usually provides a
reasonable time to assess the effectiveness of therapy. However,
if the patient needs further surgical interventions, an increase
in systemic corticosteroid therapy may be warranted.*”

Immunosuppressive therapies are usually indicated in
patients with sympathetic ophthalmia to decrease the need
for prolonged systemic corticosteroid therapy. Typically, the
combination of corticosteroid and immunosuppressive therapy
is initiated at the onset so that adequate time is given for the
action of the immunosuppressive agent to set in. In addition,
in situations where there is intolerance to a particular agent, an
alternate agent can be initiated. Various agents can be used in the
management of sympathetic ophthalmia [Table 2]. Commonly
used agents include mycophenolate mofetil, azathioprine,
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cyclosporine, and cyclophosphamide.*¢*%! The latter is used
for refractory cases given its severe systemic toxicity [Fig. 13].

Research into the molecular pathways of sympathetic
ophthalmia has opened new vistas in the management of
this condition, especially targeted therapies against certain
cytokines. Disruption of leukocyte recruitment by targeting
matrix metalloproteinase-9, chemokine ligand 2 (CCL2), and
C-X-C motif chemokine ligand 2 (CXCL12) may hold promise
for future treatment of this condition.?*2 These therapies are
currently under investigation.

Local therapies

Intravitreal therapies can be helpful in the management of
sympathetic ophthalmia because they help in reducing the dosage
of systemic anti-inflammatory therapies and in bridging the steroid
therapy while awaiting the action of systemic corticosteroids.
Intravitreal triamcinolone acetonide (IVTA) has been shown to
be effective in improving vitreous inflammation, visual acuity,
and initial severity of the disease so that corticosteroids can
be tapered even faster. Chan et al.""} demonstrated the rapid
recovery from sympathetic ophthalmia in a patient who received
supplementary IVTA. Jonas described a patient who received two
injections of IVTA (high dose: 25 mg) and experienced significant
improvement in his visual fields without a clinically significant
rise in intraocular pressure.l®® Ozdemir et al.l*! used a low dose
of IVTA (4 mg; single injection) in a patient who was already
on systemic corticosteroids. The patient experienced clinical
remission and regained visual acuity of 20/20. Jonas et al.""!
also used multiple repeat IVTA injections in chronic cases of
sympathetic ophthalmia, especially those with macular edema.
The main complications of IVTA include high risk of cataract,
glaucoma, and other serious side-effects such as endophthalmitis.

Intravitreal corticosteroid implant (Ozurdex ®, Allergan
Inc) is a new alternative that provides a lower sustained
corticosteroid dose intravitreally resulting in a substantial
decrease in the risk of glaucoma and cataract. Meira et al."! used
the dexamethasone implant in a 54-year-old monocular patient
with pseudophakia with sympathetic ophthalmia, undergoing
therapy with cyclosporine. Because the patient had recurrent
cystoid macular edema, supplementation with a dexamethasone
implant was performed. The patient was also given sustained
release fluocinolone (Tluvien ®, Alimera Sciences Limited), after
which the patient experienced long-term (3 year) remission
and sustained control of cystoid macular edema. Therefore,
intravitreal depot steroids may be helpful in managing patients
of sympathetic ophthalmia with recurrent macular edema.

Intravitreal anti-vascular endothelial growth factor (anti-VEGF)
injections are useful adjuncts in eyes with sympathetic ophthalmia
complicated by choroidal neovascularization (CNV)."? While
there are few reports of such complications, the use of optical
coherence tomography angiography can help in detecting
such membranes in future, thereby expanding the spectrum of
patients who require anti-VEGF therapy. There is no preference
among ranibizumab, bevacizumab, or aflibercept for treating
inflammatory CNV in eyes with sympathetic ophthalmia.
Long-term immunosuppressive therapies in these eyes are useful
adjuncts to anti-VEGF agents.!

Refractory sympathetic ophthalmia

Patients with sympathetic ophthalmia can develop a refractory
disease, which may respond suboptimally to corticosteroid

therapy. Despite immunosuppression with agents such as
mycophenolate mofetil, azathioprine, or cyclosporine, these
patients may continue to experience ongoing vitreous and
chorioretinal inflammation. There is limited experience with
biological agents in patients with sympathetic ophthalmia. Kim
etal. used adalimumab in the treatment of pediatric sympathetic
ophthalmia (single case). Their patient was a 5-year-old girl who
received penetrating trauma to the eye requiring open globe
repair. Histopathology after enucleation of the traumatized eye
revealed features of sympathetic ophthalmia. The patient was
treated with systemic corticosteroids and adalimumab after
screening for latent tuberculosis with a good outcome.

Gupta et al." reported a case of pediatric sympathetic
ophthalmia refractive to various immunosuppressive agents, and
the patient was eventually treated with intravenous infliximab,
resulting in prolonged control of inflammation on infliximab
alone. Similarly, Soheilian et al.” reported a case of refractory
sympathetic ophthalmia successfully treated with adalimumab
after multiple failed treatments with immunosuppressive agents.

Mesquida et al.”® used tocilizumab therapy for refractory
macular edema because of sympathetic ophthalmia. In their
series of 16 eyes (12 patients), one patient with sympathetic
ophthalmia was included. Thus, refractory macular edema
may be another indication for the use of biological agents in
these patients.

Further research on the use of biological agents in
sympathetic ophthalmia, including a study using a larger
series, is warranted to understand the exact role, efficacy, and
safety of these agents.

Cataract surgery in the sympathizing eye

Very few reports document the outcome of cataract surgery in
the sympathizing eye.% Cataract surgery in a sympathizing
eye is difficult due to (a) decreased visualization secondary
to band-shaped keratopathy, corneal edema, or corneal
scarring; (b) organization of inflammatory debris and formation
of membranes extending the iris over the lens surface; (c)
poor pupillary dilation secondary to iris atrophy, pupillary
membranes, or posterior synechiae; (d) presence of chronic
inflammation; (e) decision regarding intraocular lenses (IOLs);
and (f) posterior segment lesions such as optic atrophy,
cystoid macular edema, epiretinal membrane, and foveal
atrophy. Before the era of immunosuppression, sympathetic
ophthalmia was one of the absolute contraindications for
intraocular lens (IOL) implantation. However, now, due
to better understanding of the disease process and better
experience with immunosuppressive drugs and biological
agents, IOLs can be placed in selected cases. A good control
of preoperative inflammation, minimization of breakdown
of the blood—aqueous barrier intraoperatively, and adequate
suppression of inflammation postoperatively are critical to
the success of cataract surgery in such eyes. The sympathizing
eye should have at least 3 months of a quiescent period
before cataract surgery. It is advisable to start patients on oral
steroids 3 days prior to cataract surgery and to continue it in
the postoperative period with gradual tapering. Small-incision
phacoemulsification, preferably a clear corneal incision, has
been shown to produce less blood—-aqueous barrier breakdown
and fewer cellular deposits on the surface of the IOL implant.
Intraoperatively, small pupils can be managed by synechiolysis,
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iris stretching maneuvers, or self-retaining flexible iris hooks. In
cases where inflammation is well controlled with a long uveitis
free interval with or without a maintenance dose of steroids,
in-the-bag placement of an acrylic or heparin-surface-modified
polymethylmethacrylate IOL should be done. Cataract surgery
with an intravitreal dexamethasone implant (Ozurdex o,
Allergan Inc) has shown a good outcome in eyes with uveitis
and can be an effective alternative for postoperative systemic
steroids or in eyes with coexisting CME.®! Postoperatively,
apart from aggressive treatment with corticosteroids,
cycloplegics should be added to prevent formation of posterior
synechiae. These eyes should be monitored for postoperative
glaucoma, posterior capsular opacification, cystoid macular
edema, and the epiretinal membrane. Despite all these efforts,
the final visual outcome depends upon posterior segment
complications. Thus, patients should be properly counselled.

Prevention

Factors that play a major role in the prevention of SO or vision
loss due to SO include a) prompt and meticulous primary repair
in cases with open globe injuries, b) removal of the injured eye
when surgical repair is deemed impossible, and c) prompt
control of inflammation.

Improved management strategies and surgical techniques
while dealing with open globe injury have led to a decrease
in the incidence of SO, which was reported to be around
0.2%-2% in the twentieth century to less than 0.5% in the last
three decades.*®*82 A delay in primary repair has been shown
to increase the risk of SO, thereby indicating the importance of
prompt intervention to facilitate its prevention. 384

The role of enucleation and evisceration in the prevention
of sympathetic ophthalmia has been controversial, particularly
when the injured eye has good visual potential, as it could be
the eye with better vision if sympathetic ophthalmia develops
eventually.® However, eyes that are deemed non-operable and
have no visual potential can be subjected to either enucleation
or evisceration following trauma.®>#*? Between enucleation and
evisceration, the choice of procedure is based on the surgeon’s
decision. Although evisceration has a cosmetic advantage over
enucleation, the theoretical risk of SO is always there. Moreover,
the exact incidence of SO following evisceration cannot be
estimated as SO is a rare disease and evisceration is also a
procedure that is not performed very commonly.[¥#! Levine
et al.® reported no cases of SO following evisceration in 51 eyes
that completed follow-up examination. They also carried out a
survey within the American Society of Ophthalmic Plastic and
Reconstructive Surgery, which included 841 eviscerations, where
5 cases of SO were reported anecdotally without any clinical or
histological evidence. They concluded that evisceration is an
effective and safe procedure with a low risk of SO.

Savar et al.’l showed that the rate of SO following
enucleation in eyes with open globe injury is very low and
ranged between 0.3 and 0.9%. Enucleation or evisceration, if
needed, is usually recommended within 2 weeks of trauma or
as early as possible because SO has been reported as early as
5 days from injury.[*d

Sympathetic ophthalmia is a rare disease, and with the
judicious use of steroids and immunosuppressive agents, it is
no longer considered to be a disease resulting in vision loss. This

obviates the role of destructive surgeries such as enucleation or
evisceration in the prevention of SO. High-dose corticosteroids
are the mainstay for the treatment of SO, but there is no data
to support the role it plays in the prevention of the disease.
The aqueous has an innate property to prevent the activation
of the autoimmune response due to the inhibitory activity
on immune cells which is attributed to transforming growth
factor-B.”" This property of the aqueous is subdued because of
the inflammation caused by trauma, resulting in the activation of
a cascade of events leading to SO.*!l Inflammation controlled
with corticosteroids during this period could play a pivotal role
in preventing the development of SO. However, the evidence so
far does not support its benefit in the prevention of SO.

Prognosis

Better health care facilities, early intervention, superior wound
repair techniques, and increased awareness have improved
the prognosis of sympathetic ophthalmia. Prompt and
aggressive treatment with corticosteroids along with long-term
immunosuppressive therapy has significantly improved
visual outcomes in these eyes. With aggressive treatment,
approximately 70% of patients have improvement in visual
acuity in the sympathizing eye, of which 58.2% achieve visual
acuity of 20/40 or better.”® However, the relapsing nature of
the disease and complications arising from chronic panuveitis
remain the biggest challenges.

Conclusion

Sympathetic Ophthalmia is a serious potentially sight-
threatening bilateral panuveitis that follows penetrating
injury or an intraocular surgery. The exact pathophysiology
is still unknown but believed to be related to an autoimmune
response to retinal or uveal antigens or both. The disease
responds rapidly to systemic corticosteroids but recurrence is
common. Hence, concomitant use of immunosuppressive drugs
is warranted to prevent recurrence while few recalcitrant cases
might also require use of biological agents.
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