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Non-infectious
orbital vasculitides

M3IA3H

Abstract

Non-infectious vasculitides comprise a large
number of diseases. Many of these diseases
can cause inflammation within the orbit and a
clinical presentation, which mimics numerous
other processes. Orbital disease can often be
the initial presentation of a systemic process
and early diagnosis can help prevent long-
term, potentially fatal consequences. The
evaluation and treatment of non-infectious
orbital vasculitides are often complicated and
require a thorough understanding of the
disease and underlying systemic associations.
The long-term prognosis visually and
systemically must be weighed against the
risks and benefits of the treatment regimen.
A large variety of corticosteroid formulations
currently exist and are the mainstay of initial
treatment. Traditional steroid-sparing
immunosuppressive agents are also an
important arsenal against these vasculitides.
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and mortality if unrecognized. Orbital disease
can often be the initial presentation of a
systemic process and early diagnosis can
help prevent long-term, potentially fatal
consequences. This review aims to synthesize
the current literature on non-infectious orbital
vasculitides.

Clinical presentation and differential
diagnosis

The clinical presentation of a non-infectious
orbital vasculitis is nonspecific and depends on
the extent of involvement, which structures are
affected, and the specific etiology. Any of the
orbital structures can be infected, including
orbital fat, orbital nerves, extraocular muscles,
lacrimal glands, and the retrobulbar optic nerve.
Patients can present with anything from mild
ocular pain to severe vision loss. The symptoms
and signs are often very similar to orbital
inflammatory syndrome (OIS), including
erythema and edema of the eyelids and
diplopia. Signs of orbital vasculitis include
proptosis, an afferent pupillary defect, and
limited extraocular muscle movements.

Given the nonspecific nature of presentation
for patients with an orbital vasculitis, there is a
vast differential diagnosis. The differential can
be grouped into three categories: idiopathic
inflammatory disorders, neoplasms, and
infectious disease (see Table 1). Idiopathic
conditions can cause a pseudo-mass lesion in
the orbit or cause inflammation of the orbital
structures. Oftentimes neoplasms can develop
an inflammatory component and cause
symptoms/signs such as eyelid erythema and
conjunctival injection. Infections secondary
to bacteria, viruses, fungi, and parasites are
frequently the first consideration in these
patients and must always be the differential.

Wegener’s granulomatosis

Wegener’s granulomatosis (WG) is the most
common non-infectious vasculitis, which can
lead to orbital inflammation, and it must be
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Table 1 Differential diagnosis for non-infectious orbital
vasculitis

Idiopathic inflammatory  Neoplasm

disorders

Thyroid eye disease Metastatic disease

Sarcoidosis Rhabdomyosarocma

Crohn’s disease Lymphoma

Erdheim—-Chester Lymphoproliferative disorders (eg,
syndrome lymphomatoid granulomatosis,
Histiocytosis X angiolymphoid hyperplasia)
Scleroderma Dermoid cyst

Sclerosing cholangitis ~Lymphangioma
Orbital inflammatory
syndrome

Infectious disease

Bacterial, viral, fungal,
parasitic

considered in patients presenting with orbital signs. It is
an autoimmune disease that can affect a number of
different organ systems. The pathology of this disease
includes necrosis of tissue, granulomatous inflammation,
and a vasculitis of small- to medium-sized vessels. These
three findings comprise the classic triad of WG, although
histological samples exhibit varying degrees of the
components. There is a strong association in laboratory
studies with anti-neutrophil cytoplasmic antibodies
(ANCAs), which can be identified in 80-90% of cases.'?
These antibodies are thought to be related to the
pathogenesis of the disease, although they are not
essential. C-ANCA (which reacts with proteinase-3) is
more commonly associated with WG than p-ANCA
(which reacts with myeloperoxidase), and studies have
shown an overall sensitivity of 91% and specificity of
99% for c-ANCA > Other laboratory tests are nonspecific
and include anemia, thrombocytosis, leukocytosis as well
as elevated erythrocyte sedimentation rate (ESR) and
C-reactive protein (CRP). There is also evidence that
proliferation of Th1l and Th2 lymphocytes contribute to
the pathogenesis. WG is a fairly rare entity; the annual
incidence is 3 per 100 000. It affects both genders equally
and is more common in Caucasians than other races.*

The disease most often manifests itself in the lower and
upper respiratory tracts (85%) as well as the kidneys
(80%), although ocular involvement is quite common and
is seen in 50-60% of patients with WG.! It can occur as
the initial presentation of the disease (8-16% of patients)
or as a later sequelae. Orbital involvement is less
frequent and has been recognized in 15-20% of
patients."® Orbital disease can occur de novo, or be
secondary to the extension of sinus disease. It can
cause significant morbidity to patients and potentially
lead to complete vision loss.’

Non-infectious orbital vasculitides A
B Perumal et al

631

In WG, diffuse or focal vascular inflammation within
the orbit leads to symptoms of pain, diplopia, and
decreased vision, while signs consist of conjunctival
injection, proptosis, and ophthalmoplegia.'®'%3
Diplopia can be due to mass effect on the extraocular
muscles, or inflammation and subsequent occlusion
of the vessels supplying the muscles.'® Vision loss is
secondary to optic nerve compression and/or infiltration
of the nerve from adjacent orbital disease.'* Significant
vision loss is a serious consequence of WG and occurs in
up to 50% of patients with orbital involvement.'
Inflammation of the lacrimal glands can also be found.
In addition, chronic orbital inflammation can eventually
lead to fibrosis and socket contracture. This can cause
ongoing restriction of extraocular muscle movement and
orbital pain. Thus far, this entity has been unresponsive
to current treatments for WG."

The diagnosis of orbital disease is ultimately
confirmed by orbital biopsy. The histology will
demonstrate a vasculitis, granulomatous inflammation,
and/or necrosis in 75-85% of patients.''*!” Imaging
modalities including CT and MRI also help to distinguish
Wegener’s from other etiologies and confirm the
diagnosis. Lesions on CT with contrast appear
hyper-intense relative to nasal mucosa. CT can also show
obliteration of tissue planes and bony erosion.”'®* On
MRI, the lesions are hypo-intense in relation to orbital
fat in T1 and T2, and enhance with gadolinium.

MRI can assist in specifically identifying granulomatous
inflammation as well.”*®

Before the use of immunomodulatory medicines for
WG the disease was almost always fatal.?® In the 1970s,
the use of glucocorticoids with cyclophosphamide
helped to significantly improve mortality. The current
standard of care is a combination of glucocorticoids with
cyclophosphamide, methotrexate, or azathioprine.
Survival rates are up to 95% at 5-year follow-up and 80%
at 10 years.*>*'"**> More recently, the use of rituximab
has been evaluated. Rituximab is an antibody directed
against the CD20 surface glycoprotein on B cells. It was
thought that this medication may be effective in WG
because of the role of ANCA in the pathogenesis, which
is produced by B cells. The RAVE study has
demonstrated efficacy similar to cyclophosphamide with
a better side effect profile. Rituximab does not usually
have many of the severe side effects of prednisone
and cyclophosphamide such as adrenal suppression,
carcinogenicity, and hemorrhagic cystitis.** The
treatment of orbital disease is usually identical to the
treatment of systemic disease. There has been one report
that IV pulse corticosteroids may lead to faster recovery
from orbital disease, although this has not been
confirmed with subsequent studies.”® There have also
been encouraging reports on the use of rituximab for
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refractory orbital disease. A case series demonstrated
benefit from rituximab use in 10 out of 10 patients tested.
In four of these patients, clinical remission was seen

for 12 or more months without the need for
immunosuppressive medications or steroids. In addition,
none of the patients treated had any significant side
effects from the rituximab treatment or experienced a
serious infection in the period of follow-up.?**

Two other case series have demonstrated benefit from
antithymocyte globulin and mycofenolate mofetil in
patients, which were refractory to prednisone.”*** On
rare occasion, orbital decompression is necessary to
prevent further vision loss in cases of severe disease.®>*

Churg-Strauss syndrome

Another systemic vasculitis that can cause disease within
the orbit is Churg-Strauss syndrome (CSS). This is a
systemic allergic disease that initially manifests with
asthma and allergic rhinitis. In addition, it causes a
necrotizing vasculitis of small to medium-sized vessels
and granulomatous inflammation, which is rich in
eosinophils.*

The disease chiefly affects the lungs, sinuses, and
peripheral nervous system. In 1990, the American
College of Rheumatology established that four out of the
following six criteria must be met to make the diagnosis:
presence of asthma, hypereosinophilia, mononeuropathy
or polyneuropathy, pulmonary infiltrates, paranasal
sinus abnormality, and extravascular eosinophil
infiltration in biopsy specimens.* Ocular manifestations
are rare and they have been divided into two categories:
ischemic vasculitis and orbital inflammatory
pseudotumor. Signs of an ischemic vasculitis include
amaurosis fugax, ischemic optic neuropathy, and retinal
artery occlusions.*>* Patients with orbital inflammatory
pseudotumor often present with diffuse orbital
inflammation, dacryoadenitis, myositis, periscleritis, and
perineuritis. Patients can subsequently develop
proptosis, diplopia, ophthalmoplegia, and vision loss
from optic nerve compression. As CSS and orbital
involvement is a relatively rare entity, most information
regarding this in the literature is in the form of case
reports.®*™*!' For example, Pradeep et al*® described two
cases of bilateral orbital inflammation in which both
patients presented with proptosis and restriction of
extraocular movements.

Diagnosis of orbital involvement secondary to CSS can
be confirmed with biopsy of an extraocular muscle,
lacrimal gland, or orbital mass. The key on histology to
identifying Churg-Strauss is a necrotizing vasculitis
with extravascular infiltration of eosinophils.***° The
presence of systemic findings can also help to determine
CSS as the cause. Laboratory studies include eosinophilia
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and positive p-ANCA; p-ANCA has been shown to be
present in approximately 70% of patients with CSS.”!
CT and MRI results are less specific and demonstrate
enlargement of the retro-orbital space with swelling
of the lacrimal glands and extraocular muscles.***
Treatment of orbital vasculitis secondary to CSS
primarily consists of corticosteroids. Cases in the
literature have shown an excellent response to oral
prednisone with almost complete resolution of orbital
inflammation. Methotrexate and cyclophosphamide have
also been used in addition to corticosteroids with similar
success to prednisone monotherapy.***° As orbital
involvement is fairly infrequent, therapy is almost
always in context with treatment of the systemic disease.
There have been some successful reports on the use of
biologics in refractory or relapsing CSS, although not
specifically orbital involvement. Medications used
include rituximab, infliximab, and etanercept (antitumor
necrosis factor (TNF) antibodies), mepolizumab
(anti-interleukin 5 (IL-5) antibody), and omalizumab
(anti-IVIG E antibody). These may be helpful options
for orbital disease in the future.*?

Polyarteritis nodosa

Polyarteritis nodosa (PAN) is a necrotizing vasculitis that
chiefly affects medium- and small-sized arteries, and can
rarely affect venules. The vasculitis is typically segmental
and focal, and can be found in almost any artery of the
body. In most patients the etiology cannot be identified,
although there has been strong evidence for an
association between hepatitis B infection and PAN. It is a
disease that is most commonly found in adults aged 40 to
60 years, although it can occur in children and the elderly
as well. In the acute phase, histology demonstrates
fibrinoid necrosis of the media with an infiltrate
consisting mostly of neutrophils; aneurysms and
thromboses can occur at the sites of necrosis. When
these lesions begin to heal, fibrosis develops that can
lead to vessel occlusion.*

Similar to other autoimmune vasculitides, PAN
affects numerous organ systems and thus the clinical
presentation can be varied. It can affect joints/bones, the
peripheral nervous system, the central nervous system,
kidneys, heart, and gastrointestinal system.4 The skin,
eye, and orbit are affected in approximately 10% of
patients. Ocular manifestations are usually limited to a
retinal vasculitis, ischemic optic neuropathy, or
scleritis.**** As PAN has been identified as a distinct
disease, there have been several reports of orbital
involvement. PAN can cause ischemia and dysfunction
of the extraocular muscles, leading to ophthalmoplegia
and diplopia.*® PAN can also cause diffuse orbital
inflammation, leading to exophthalmos, restriction of



extraocular movements, conjunctival injection and
chemosis, and decreased vision. There have been seven
cases in the literature reporting exophthalmos and orbital
inflammation associated with PAN.**® These signs and
symptoms are all secondary to the mass effect created
by the vasculitis occurring within the orbit.

There is no concrete method for diagnosing orbital
disease secondary to PAN. The diagnosis is made when
orbital inflammation occurs in association with other
signs and symptoms consistent with PAN. Laboratory
findings are generally nonspecific and can demonstrate
an elevated ESR, eosinophilia, positive anti-nuclear
antibody (ANA), and positive rheumatoid factor.*

CT and MRI findings are not well defined at this time.
There have been isolated reports showing swelling and
increased density of the extraocular muscles and soft
tissues on CT, and enlargement of muscles and the
retrobulbar space on MRI.*>*® Orbital biopsies can
exhibit a vasculitis of arteries and/or veins with fibrosis,
although literature has not supported this as a reliable
finding.*>*

Treatment of orbital vasculitis secondary to
PAN is identical to treatment of the systemic disease.
The mainstay of therapy is corticosteroids and
cyclophosphamide with case reports showing good
response of orbital disease to corticosteroids alone.*>*¢
Other immunomodulatory agents such as azathioprine
and methotrexate have also been used.* There have
been case reports of disease remission with the use of
rituximab in PAN, although not specifically in orbital
disease. It may be a treatment to consider when
presented with a patient who has orbital inflammation
likely secondary to PAN.*

Atypical Cogan syndrome

Cogan syndrome (CS) is characterized by a bilateral
nonsyphilitic interstitial keratitis and audiovestibular
involvement. One of the systemic manifestations of the
disease is a necrotizing vasculitis, which can affect
vessels of all sizes. Some of the more common vessels
involved are the aorta, renal arteries, and coronary
arteries.”>! Atypical CS (ACS) was defined in 1980 by
Haynes et al;** it encompasses CS along with other ocular
manifestations including orbital inflammation, scleritis,
retinitis, glaucoma, artery occlusions, and optic neuritis.
CS and ACS classically occurs in young adults and
equally in males and females.”!

The patients will typically develop vertigo, imbalance,
and hearing loss in addition to blurred vision,
conjunctival injection, and eye pain. Oftentimes there
is a 2-year delay between the presentation of ocular and
audiovestibular symptoms.”" Orbital involvement is
uncommon; there have been four cases reported in the
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literature. These patients presented with hearing loss
and vertigo along with exophthalmos and orbital
inflammation. CT demonstrated evidence for myositis as
well. None of these patients underwent an orbital biopsy
and therefore it is difficult to determine if the
inflammation was truly secondary to a vasculitis.
Treatment of ACS consists of a glucocorticoid and
occasionally an immunodulatory agent.”" Patients with
orbital inflammation described in the literature were

53-55

successfully treated with a combination of prednisone
and cyclophosphamide,®™° although given the scarcity
of cases it is uncertain if cyclophosphamide is a necessary

addition to the treatment regimen.

Temporal arteritis

Temporal arteritis (TA), also known as giant cell arteritis
or Horton’s disease, is an idiopathic vasculitis of medium
to large caliber arteries of the head and neck region.
The branches coming off the carotid artery are most
often affected.” It is a disease that is seen mostly in
Caucasians over 50 years of age.”” Classically, the
histology demonstrates segmental inflammation of
arteries consisting of giant cells, lymphocytes, plasma
cells, and eosinophils in the lamina media. There is also
necrosis of the smooth muscle and thickening of the
internal elastic lamina.®® Laboratory studies often reveal
an elevated ESR and CRP, although 20% of patients with
TA will have a normal ESR.** The American College of
Rheumatology published diagnostic criteria in 1990 and
TA can be diagnosed if three of the following are present:
age >50, new headache, temporal artery abnormality,
elevated ESR, or abnormal temporal artery biopsy.®

The most common symptoms are a unilateral
throbbing temporal headache, scalp tenderness, fever,
and fatigue.®"** In addition, patients can have stiffness,
neck and shoulder pain, and jaw claudication.”®
The classic ophthalmological symptom is vision loss,
which can be preceded by episodes of amaurosis fugax.
This is secondary to ischemia of the optic nerve or
retinal artery occlusion.®*%*

TA can also cause symptoms secondary to ischemia
and inflammation within the orbit. It can manifest as an
orbital infarction syndrome and lead to ophthalmoplegia
and diplopia, in addition to vision loss from arterial
occlusion.®® Ophthalmoplegia and diplopia can also
occur separately due to occlusion of arteries supplying
the extraocular muscles.®* A less common presentation of
TA is orbital inflammation; these patients can have many
of the same signs and symptoms as OIS, which include
proptosis, chemosis, and conjunctival injection. They can
also have diplopia, vision loss, and an afferent pupillary
defect secondary to mass effect on the extraocular
muscles and the optic nerve.®*%®
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The diagnosis of TA orbital disease can be determined
from the combination of symptoms/signs, laboratory
studies, radiological imaging, and temporal artery
biopsy. Patients with orbital signs secondary to TA will
also frequently have a unilateral temporal headache,
scalp tenderness, as well as other classic symptoms of
TA. The ESR is typically elevated and the temporal artery
biopsy confirms the histological signs mentioned earlier
for TA.°*® There is no well-defined appearance on
imaging, although MRI can show contrast enhancement
of the orbit with an infiltrative appearance or a mass
lesion.®**® On rare occasion an orbital biopsy is necessary
to confirm the diagnosis; this can reveal giant cells, loss
of the elastic lamina of arteries, and areas of fibrosis
and necrosis.**®

Currently, the treatment of orbital vasculitis secondary
to TA is no different than treatment without orbital
disease. Patients are immediately started on high-dose
corticosteroids, which are slowly tapered after an
initial response. There have been various alternative
treatments, which have been used as well. Cyclo-
phosphamide has shown to be beneficial in cases that are
refractory to steroids.®® In addition, Cockerham et al®®
reported one case of orbital inflammation associated with
TA, which was responsive to external beam radiation.
This is an option that is reserved for the most severe
cases, which are refractory to steroids. Treatment of TA
with biologic agents such as anti-TNF alpha antibodies
has had mixed success. Recently, treatment with
tocilizumab (anti-IL-6 antibody) has been reported in
isolated cases. The use of these medications in orbital
disease is yet to be tested.®

Kawasaki syndrome

Unlike most of the etiologies discussed in this review,
Kawasaki’s disease (KD) is a systemic autoimmune
vasculitis, which occurs mostly in children <5 years of
age. The vasculitis predominantly affects the coronary
arteries, although other vessels (such as the subclavian,
renal, iliac, mesenteric, and digital arteries) can be
involved as well.*”° Although originally described in
Japan, the disease is seen in children worldwide and in
all races. There are six characteristic lesions seen in this
vasculitis: endothelial degeneration, necrotizing arteritis,
granulomatous inflammation, degeneration of the media,
scar formation, and aneurysm formation. Laboratory
studies are nonspecific, and can demonstrate an elevated
ESR, CRP, alphal-antitrypsin levels, and platelet counts.*
The diagnosis of KD is made with the presence of six
cardinal symptoms: fever persisting >5 days, erythema
and induration of the palms and soles with
desquamation in the later stages, polymorphous
exanthema, bilateral conjunctival chemosis and injection,
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erythema of oral mucosa, and acute cervical
lymphadenopathy. The other key feature of KD is the
development of coronary aneurysms; 30% of untreated
patients will develop an aneurysm.*

The ocular components characteristically associated
with KD are conjunctival injection and an anterior
uveitis.* To date, there have been three case reports of
orbital involvement in association with KD.”*7? Felz
et al”® described a child with classic symptoms of KD
who developed unilateral lid edema, hypoglobus, and
impaired upgaze, and was found to have orbital
inflammation. Sheard et al”> and Demirsoy et al”" also
described cases of orbital involvement that was
diagnosed with CT.”° Orbital exploration and biopsy was
performed on one patient, which demonstrated
edematous orbital fat with a pale superior rectus and
attenuation of ciliary vessels. An orbicularis muscle
biopsy in the same patient indicated a panarteritis.”

The standard of care for management of KD is
high-dose IVIG with aspirin, which works to decrease
the duration of symptoms as well as prevent the
development of coronary artery aneurysms. The use of
corticosteroids in KD is controversial, and is most often
used in refractory disease. Two of the patients mentioned
previously with orbital disease improved with use of
IVIG and aspirin alone, and the other patient improved
with intravenous methylprednisolone.”®”? Recently,
infliximab has been used as an initial treatment for
KD and in refractory disease, although it has not been
reported in orbital involvement at this time. It may be a
good alternative to corticosteroids.” Orbital involvement
in KD is a rare entity that should be considered in the
context of other signs and symptoms consistent with
the disease.

Behcet’s disease

Behcet’s Disease (BD) is another idiopathic systemic
vasculitis that affects small- to medium-sized vessels
and can involve a number of different organ systems.
Although the disease is quite rare in the United States,
it is much more common in the Middle East and Asia.
Worldwide, males are more commonly affected than
females. The pathology is defined by a vasculitis with a
lymphocytic and neutrophilic infiltrate; neutrophils and
fibrin can enter the vessel lumen leading to thrombosis
and occlusion of the vessel. The main laboratory study
associated with BD is HLA-B51. Other laboratory studies,
such as increased ESR and CRP, are less specific to this
disease.*

The International Study Group for Behcet’s Disease
has established a set of guidelines for the diagnosis of
BD. Patients must have oral (aphthous) ulcers along with
two out of four of the following: genital ulcers, skin



lesions, eye inflammation (uveitis, vasculitis), or a
pathergy reaction.”* The hallmark of BD is aphthous
ulcers, although genital ulcers can also be found. Other
systemic manifestations occur in the gastrointestinal
tract, lungs, muscles, joints, and the brain. Patients can
develop severe complications leading to hemoptysis,
arthralgias, and dural sinus thrombosis. Ocular
involvement is common in BD, manifesting most
frequently as a uveitis or retinal vasculitis. BD rarely
causes an anterior ischemic optic neuropathy and even
less frequently results in orbital involvement. There are
three case reports in the literature describing orbital
inflammation associated with BD. All three describe
inflammation of extraocular muscles and in one case the
patient had dacryoadenitis as well.”>”” None of these
patients had orbital biopsies performed. Given the
paucity of data describing BD and orbital involvement
and the lack of orbital biopsies, it is difficult to determine
if the orbital inflammation was truly secondary to BD.
CT and MRI scans demonstrated enhancement and
enlargement of extraocular muscles and the lacrimal
gland.””” Diagnosis at this time is made on the
association of symptoms, signs, and laboratory studies
consistent with BD and the development of orbital
inflammation. There have been several studies indicating
decreased blood flow in the ophthalmic artery in BD,
though it is uncertain if this is related to orbital
involvement.”

One of the patients reported in the literature with BD
and orbital disease was successfully treated with
methylprednisolone and then oral prednisone.”” Another
had resolution of inflammation with prednisone and
cyclophosphamide.” The use of infliximab (anti-TNF
alpha antibody) in BD has gained popularity and it
has been shown to have good success, along with
adalimumab and etanercept.” Garrity et al”® reported a
patient with poor response to steroids and then
improvement of signs and symptoms after the use of
infliximab. This is certainly a therapy to consider in a
patient with orbital inflammation, which may be
secondary to BD.

Systemic lupus erythematosis and rheumatoid arthritis

Systemic lupus erythematosis (SLE) and rheumatoid
arthritis (RA) are both connective tissue diseases, which
can have a related vasculitis. Vascular inflammation is a
common finding in these patients with an incidence of
30-40% in SLE and 5-15% in RA. Both diseases most
often affect small vessels with a leukocytoclastic
vasculitis. SLE can occasionally involve the great vessels,
and RA can lead to necrosis of larger vessels as well.
Another similarity between the two entities is the
pathogenesis of the vasculitis. Both are thought to be
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related to immune complex deposition within the vessels
walls. There is also some thought that ANCAs may
contribute to the vascular inflammation in RA, although
there is currently no consensus regarding this aspect of
the pathogenesis.*

In RA and SLE, the most commonly seen manifestations
of a vasculitis are cutaneous lesions
(such as nail-fold infarcts, palpable purpura, and digital
gangrene) and polyneuropathy. Other areas that can be
involved include the mesenteric and coronary arteries,
lower extremities, central nervous system, and the
pulmonary arteries. The most common ocular findings in
both of these diseases are retinopathy, keratoconjunctivitis
sicca, and uveitis.*®

Orbital involvement is infrequent in both SLE and RA,
although it is a more well-known entity in SLE. There
have been a number of case reports in the literature
describing diffuse orbital inflammation, orbital
infarction, and myositis in association with SLE. In most
of these cases, patients had an elevated ANA and ds-
DNA along with other systemic symptoms consistent
with SLE.®"°" Arthurs et al®' described a case of a patient
who developed exophthalmos secondary to an orbital
mass; biopsy of the mass demonstrated evidence of a
pseudotumor with vascular inflammation. This patient
eventually developed infarction and subsequent
disintegration of orbital structures. Other patients
developed a myositis with enlargement of the muscles on
CT.#3#48 Reported cases of orbital inflammation in
RA mostly involve patients with limited extraocular
movements secondary to a myositis. Nabili et al®> and
Panfilio et al*® reported cases of extraocular muscle
enlargement in patients with a prior history of RA.
Orbital biopsy was not performed in either case,
therefore it is difficult to determine the exact etiology
of the myositis.

Similar to other systemic vasculitides that involve the
orbit, there is no consensus on treatment. Patients in
the literature have been successfully treated with oral or
IV glucocorticoids.?*™** Most patients had complete
resolution of symptoms after initiating therapy, although
there were four cases in which the patients had a
recurrence of disease and needed an increase in
dosage.®! Treatment with steroids was always in
addition to their ongoing treatment for SLE or RA.

One patient was also treated with azathioprine.®® Other
immunomodulatory agents may also have a role in
treatment of orbital involvement, although this is yet to
be determined. Thus far, the use of biologics for SLE has
been controversial, and thus more studies may be
necessary before use in orbital disease. Rituximab and
infliximab have demonstrated mixed results. Belimumab
(anti-B-lymphocyte stimulator) has been beneficial in a
phase 3 trial. Infliximab and rituximab have been used
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with much more success in RA, and should certainly be
considered as an adjunct therapy in orbital disease.**™®

Dermatomyositis

Dermatomyositis (DM) is an inflammatory myopathy of
children and adults; the pathogenesis of this disease is
related to a complement mediated microangiopathy. It is
an autoimmune disease in which antibodies are directed
toward the vascular endothelium, leading to activation of
the complement system. The classic laboratory study that
helps to diagnose a patient with DM is an elevated
creatine kinase level. Electromyography demonstrates
increased spontaneous activity and short duration,

low amplitude units on voluntary activity.”

The main symptom is proximal muscle weakness,
which has a subacute course and develops over weeks
to months. Patients with DM also develop a rash on the
hands, eyelids (‘heliotrope’), back, and/or chest.”” There
have been two case reports of extraocular muscle
involvement, which may be associated with DM. Kokotis
et al®® reported a case in which a patient with a history of
muscle weakness developed bilateral exophthalmos.
Laboratory studies were normal except for a mild
leukocytosis and CRP. MRI of the orbits revealed
enlargement of the lateral and inferior rectus of both eyes
and the superior rectus of the left eye. Electromyography
demonstrated changes consistent with a myopathy in the
frontalis and orbicularis muscles. In a reply to the article
by Kokotis et al,”® Marasini et al®® reported a similar
case in which a patient developed orbital myositis years
after a presentation of DM. The definitive method for
diagnosing DM is biopsy of the affected muscle,”
although this was not done in either case reported.

Treatment of DM mainly consists of glucocorticoids,
although IVIG has been used in some cases as a first-line
agent. Other immunosuppressants such as methotrexate
and azathioprine have been used as well.”” The two
patients reported to have orbital involvement
improved with the combination of methotrexate and
prednisone.”®® The two cases reported in the literature
demonstrate possible orbital involvement, although there
was no definitive evidence of the association between
DM and orbital myositis. Results of infliximab treatment
for DM have not been promising, although rituximab
may be a better option. New anti-interferon alpha
antibodies may be another option, although studies are
ongoing. The efficacy in orbital disease is unknown
thus far.'®

Summary and Conclusions

Orbital vasculitis is an entity that primarily presents with
signs and symptoms of OIS. Most commonly, patients

Eye

present with exophthalmos, limitation of extraocular
movements, conjunctival injection, and/or decreased
vision. It can also present with infarction of orbital
structures. There are a number of different non-infectious
systemic diseases that can be associated with orbital
involvement. Although the association between a
systemic autoimmune vasculitis and orbital
inflammation can be rare, over the past 15 years there
has been growing evidence of a relationship between
the two.

The evaluation and treatment of non-infectious
orbital vasculitides are often complicated and require a
thorough understanding of the disease and underlying
systemic associations. The long-term prognosis visually
and systemically must be weighed against the risks and
benefits of the treatment regimen.

A large variety of corticosteroid formulations currently
exist and are the mainstay of initial treatment. Traditional
steroid-sparing immunosuppressive agents are also an
important arsenal against these vasculitides.

Recently, a new class of drugs called biologics, which
target the various mediators of the inflammation cascade,
may potentially provide more effective and less toxic
treatment. The results of biologics for the treatment of
systemic rheumatic diseases have led to its off-label use
in the treatment of ocular and orbital inflammation.
Biologics in general, offer a safer profile compared
with conventional immunosuppressive therapies, but
clinical experience has demonstrated that they can have
unexpected effects, including the risk of tuberculosis
activation, invasive fungal, and other opportunistic
infections and increase risk of malignancies.

When evaluating a patient with orbital signs, it is
important to consider an autoimmune vasculitis as a
cause for orbital inflammation or infarction in order to
determine the appropriate therapy and potentially
diagnose a systemic illness.

Method of literature search

Articles were searched for in PubMed using different
combinations of the following terms: orbit, eye, or ocular
with Wegener’s granulomatosis, Churg—Strauss,
polyarteritis nodosa, systemis lupus erythematosis,
atypical Cogan’s, temporal arteritis, Kawasaki,
dermatomyositis, rheumatoid arthritis, or Behcet’s.

A separate search was also performed for orbital
vasculitis. The resultant articles were evaluated and
those with information relevant to vascular inflammation
within the orbit were included. Relevant articles listed in
bibliographies of these articles were also included.

In addition, other selected articles and books with
information on the pathogenesis, epidemiology,



diagnosis, and treatment of the systemic vasculitides
were included.
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