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egener’s Granulomatosis: Ophthalmic
anifestations and Management

ima Pakrou, MBBS,* Dinesh Selva, MBBS, FRANZCO,† and Igal Leibovitch, MD‡

OBJECTIVES To provide an up-to-date and comprehensive review of Wegener’s gran-
ulomatosis (WG) as a disease entity, focusing on the ophthalmic manifestations
and management options.
METHODS A search of Medline was undertaken between 1966 and 2005 regarding WG,
systemic vasculitis, and the ocular manifestations of WG. Major ophthalmic and
medical textbooks also were reviewed for content, as well as original references.
RESULTS Involvement of ocular and orbital structures in patients with WG is common
and may be a presenting feature. The ocular manifestations range from mild
conjunctivitis and episcleritis to more severe inflammation with keratitis, scleritis,
uveitis, and retinal vasculitis. Involvement of the nasolacrimal system and orbital
tissues also can occur. Except for some cases of anterior segment inflammation,
the ocular involvement will not respond to topical agents, but rather to systemic
antiinflammatory and immunosuppressive regimens. Surgical intervention may be
of value for obtaining tissue diagnosis, in achieving orbital decompression in
cases of significant orbital disease with optic nerve compromise, or in cases of
nasolacrimal duct obstruction.
CONCLUSION WG is an important clinical entity that needs to be recognized early and
treated appropriately. Ophthalmic manifestations are frequently encountered and
can result in significant morbidity and even blindness. The management is chal-
lenging and often requires a multidisciplinary approach.
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egener’s granulomatosis (WG) is a multisystem granulo-
matous inflammatory disorder of presumed autoim-

une origin. It has a predilection for affecting the upper and
ower respiratory tracts and kidneys and was initially described
n 1931 by a medical student, Heintz Klinger (1). It was not until
936, however, that Frederick Wegener more clearly distin-
uished this disorder from that of polyarteritis nodosa (1,2).

The associated vasculitis preferentially affects small-caliber
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rterial vessels, and to a lesser extent, smaller and larger
rteries and veins (3,4). WG is significantly more common in
he white population, with a peak incidence in the fifth de-
ade of life (1,3,5-11). The annual incidence is estimated to
e between 4.0 and 8.5 cases per million (1,3,5,7,8,12,13).
The reported incidence of ocular involvement in WG var-

es among different series, but is usually estimated to occur in
0 to 60% of patients (4-6,14-18). The aim of this review was
o provide an overview on WG, focusing on the ophthalmic
anifestations and the approach to patients presenting with

cular signs and symptoms.

ethods
e reviewed the relevant medical literature by searching

Medline” (1966 and 2005), using the combinations of the

ollowing keywords: “Wegener’s granulomatosis,” “orbit,”
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Wegener’s granulomatosis 285
ocular,” “eye,” and “systemic vasculitis.” Our search was
imited to human studies and preference was given to En-
lish-language journals. Articles were included if they ema-
ated from peer-reviewed journals. From these studies and
heir references, 1276 abstracts were reviewed and those per-
inent to our discussion were selected. Major ophthalmic and
edical textbooks also were reviewed for content, as well as

riginal references, which were manually searched. Clinical
tudies were selected if they were randomized controlled tri-
ls, single- or double-blind, or interventions with pharmaco-
ogical therapy compared with placebo, or some other phar-

acological agents. Case series and single case reports also
ere included when reviewing uncommon clinical manifes-

ations and experimental treatments.

esults
G is defined as a small-vessel idiopathic primary vasculitis

nd, together with Churg-Strauss syndrome (CSS), microscopic
olyangiitis and necrotizing pauci-immune glomerulonephritis,
emonstrates a strong association with antineutrophil cytoplas-
ic antibodies (ANCA) (19,20). Traditionally the diagnostic

athological triad in WG is described as that of parenchymal
ecrosis, vasculitis, and granulomatous inflammation (21). It is
uggested that the demonstration of the classic triad varies ac-
ording to the tissue sample, being as high as 91% in open lung
iopsies (5), and 54% in orbital biopsies (22).
Features on orbital biopsy include fat disruption with areas

f focal necrosis, giant cells and free vacuoles, and often
ctive or old fibrosis (23). Coalescence of the neutrophilic
icroabscesses often produces extensive areas of “geographic
ecrosis” (24). Sadiq and coworkers reported orbital biopsies
onsistent with WG in 86% of their patients with orbital
isease (25). Orbital biopsy findings can be difficult to accu-
ately interpret; therefore, they should be considered simul-
aneously with the history, examination, imaging of the orbit
nd sinuses, and other serological investigations, including
NCA (26).
WG is considered a multisystem disorder and has the po-

ential to affect almost any organ system. Respiratory tract
nvolvement is most commonly seen and is ultimately seen in
p to 85% of patients, whereas the renal system is eventually

nvolved in 70 to 80% of patients (5,6,10,11,14,15,27). Oc-
lar involvement in WG is common and reported to occur in
p to 50 to 60% of cases and as high as 87% at some time
uring the patient’s lifetime. It may be present at the time of
iagnosis or in fact be the presenting feature in 8 to 16% of
atients (1,5,6,11,15,17,25,26). Severe ocular morbidity
ay be a complication in both limited and severe forms of
G (1,14,16,17,27). Frequently, however, the initial signs

nd symptoms may be rather nonspecific and mimic other
ess significant illnesses (28). This may delay diagnosis and
he initiation of life-saving therapy. Hence referral for oph-
halmic evaluation is warranted if there is any suspicion of
cular WG. Given the high rate of ocular involvement in the
ourse of the illness, periodic ophthalmic evaluations may be
f value.

Ophthalmic complications may result from a variety of w
athologies. These include focal vasculitis of small arterioles
eins and arteries, granulomatous inflammation, vascular
hrombosis and hemorrhage, or as a consequence of chronic
nflammation or ischemia (1). Ocular involvement is varied
nd may range from mild conjunctivitis to episcleritis, scle-
itis, granulomatous sclero-uveitis, ciliary vessel vasculitis,
etinal vasculitis, nasolacrimal obstruction, dacryocystitis,
nd retro-orbital mass lesions. The most common reported
ye findings are keratoscleritis and orbital disease, manifest-
ng as proptosis (1,14,16,21,23,25,26).

Ocular involvement may also be seen in other systemic
asculitides, although much less commonly than observed in
G, especially as an initial harbinger of the illness. The pres-

nce of orbital inflammation and mass effect is particularly
ncommon. Ocular complications in microscopic polyangi-

tis are rare and often limited to scleritis, retinal vasculitis,
nd eyelid lesions (1,29). Similarly, ocular involvement in
olyarteritis nodosa is unusual (29). Ophthalmic manifesta-
ions are also very unusual in CSS, with little more than 20
ases reported in the literature (30). Rheumatoid arthritis is
ore common; however, significant ocular manifestations

uch as scleritis are typically seen in patients with advanced
r longstanding disease (1,29).

phthalmic Manifestation
arsal-Conjunctival Disease
onjunctival involvement is uncommon and reported in 4 to
6% of all patients with WG (14,31). Many studies have
eported nonspecific conjunctival inflammation without
uch elaboration (5,15,31). Tarsal-conjunctival disease may

e evident by areas of necrosis, active fibrovascular change,
r an inactive fibrovascular scar (31). There may also be
onjunctival hyperemia and granulomata. The palpebral sur-
ace of the eyelids is most commonly involved, and the asso-
iated fibro-vascularization may result in entropion and
richiasis (31,32). Hence routine examinations of upper and
ower eyelids is recommended in WG patients. A significant
ssociation between tarsal-conjunctival disease, nasolacrimal
bstruction, and subglottic stenosis has been reported, and
ence, referral to an otolaryngologist is also recommended in
ll patients with tarsal-conjunctival disease (31,33). This as-
ociation may reflect the fact that all these features are a
onsequence of mucosal involvement and scarring. It ap-
ears that systemic immunosuppression is largely ineffective

n the management of these fibrosing manifestations (33).

piscleritis
piscleritis also has been described in patients with WG,
lthough it is typically not associated with an underlying
ystemic disease (1,34). It is characterized by inflammation
f the loose episcleral tissue between the conjunctiva and
clera (Fig. 1). Patients complain of pain and watery dis-
harge and on examination a diffuse or localized injection of
he bulbar conjunctiva is often present. Complications sec-
ndary to episcleritis are much less common compared with
cleritis, with anterior uveitis occurring most often (35).
piscleritis is usually self-limiting and resolving in 2 to 3

eeks, and only rarely requiring a short course of topical
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teroids or nonsteroidal antiinflammatory drugs (NSAIDs) if
ymptoms are severe (26).

cleritis
cleritis is an inflammatory condition characterized by cellu-
ar infiltration and edema of the entire thickness of sclera
28,34) (Fig. 2). It can present with a deep boring pain which
ay radiate to the temple or jaw and awaken the patient at
ight, and ocular tenderness (34,36). It is associated with an
nderlying systemic disorder in up to 50% of cases (26,34).
ost common associations are rheumatoid arthritis, WG,

nflammatory bowel disease, systemic lupus erythematosus,
nd relapsing polychondritis (36). A minority of cases may be
ue to herpes zoster, Lyme disease, or syphilis.
Scleritis is described as anterior (around 98% of cases) or

osterior. Anterior scleritis is further classified as diffuse,
odular, or necrotizing (34,36). Necrotizing scleritis is much

ess frequent, but is often associated with systemic disorders
nd results in ocular complications in approximately 92% of
ases and can lead to permanent blindness (34,37). Scleritis
f the necrotizing type is the most common ocular pathology
een in WG, occurring in more than half of patients with
cular WG (2,4,5,12,25,37). The necrotizing process is dem-
nstrated by a black, gray, or brown area surrounded by active

igure 1 (A, B) Episcleritis of the right eye of a patient with Wegen-
r’s granulomatosis. The inflammatory process involves only the
uperficial episcleral vessels.
nflammation. Progression produces an avascular, white scleral d
rea. Complications of scleritis include keratitis, corneal ulcer-
tion, uveitis, ocular hypertension, or glaucoma (38).

eratitis
eratitis can be classified as interstitial keratitis or peripheral
lcerative keratitis (also known as marginal keratitis) (26).
hen it occurs with scleritis, the term sclerokeratitis is used

26). Interstitial keratitis involves inflammation and often
ascularization of the corneal stroma but without involve-
ent of the epithelium or endothelium (16). It is frequently
result of an immune response to an infection such as syph-

lis. Patients present with pain, tearing, and severe blurring of
ision, and on examination, there is corneal stromal infiltra-
ion and clouding with invading vessels from the limbus.
eripheral ulcerative keratitis, on the other hand, may only
roduce mild irritation and discomfort and there is break-
own of the overlying epithelium producing ulceration and
tromal thinning, which, if left untreated, may result in cor-
eal perforation (26,39). Peripheral ulcerative keratitis asso-
iated with WG is often associated with scleritis, and in these
atients, eye pain may be pronounced.

igure 2 (A, B) Scleritis of the right eye of a patient with Wegener’s
ranulomatosis, The inflammation is intense and involves the

eeper layers, including the sclera.
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Wegener’s granulomatosis 287
veitis
veitis, as a primary ocular manifestation of the systemic
asculitides, is uncommon except in Behcet’s disease, where
t occurs (25) in approximately 2% of patients during the
isease course (14). With respect to uveitis in WG patients, it

s often due to concurrent scleritis (sclerouveitis), producing
econdary intraocular inflammation (26). The occurrence of
his phenomenon in the course of scleritis suggests a poorer
cular prognosis (40).

etinal Disease
etino-vascular involvement may result in significant mor-
idity and visual loss. Complications that were reported in-
lude retinitis, chorioretinitis, macular edema, exudative ret-
nal detachment, retinal necrosis, retinal vasculitis with
entral retinal artery or vein occlusion, and vitreous hemor-
hage (1,4,7,41,42).

asolacrimal Disease
asolacrimal obstruction in WG is a result of nasopharyngeal
isease and occurs in about 10% of patients. It may be com-
licated by chronic dacrocystitis and mucocele formation
25,26,42,43). It is generally considered a late manifestation
f WG, presenting with chronic epiphora (17). Woo and
oworkers reported epiphora due to nasolacrimal outflow
bstruction in 52% of their patients with orbital and adnexal
G (44). Approximately half of these patients had lacrimal

ac mucoceles. Evidence suggests that lacrimal drainage sys-
em disease is a direct consequence of focal WG vasculitis,
nd not a result of contiguous orbital pathology
15,25,43,44).

rbital and Adnexal Disease
rbital disease accounts for a significant proportion of ocular

nvolvement in WG patients. Orbital involvement may be
ue to primary inflammation (focal disease) or result from
xtension of disease from adjacent paranasal sinuses or naso-
harynx (contiguous disease) (1,15-18,26,42,45). Hence a
ignificant proportion of patients with orbital disease also
ave signs and symptoms of sinus disease (44). The most
ommon presenting features of orbital disease are ocular
ain, epiphora, and injection. Epiphora, however, frequently

s a consequence of nasolacrimal disease. There is evidence to
uggest that lacrimal drainage system disease may be a direct
onsequence of focal WG vasculitis, and not a secondary
omplication of contiguous orbital disease (15,25,43,44).

Orbital disease can manifest as proptosis with or without
ain (15,23,44) (Fig. 3). Many patients develop diplopia over
he course of the disease, which may be due to the mass effect
tself or vasculitis of vessels supplying the extraocular mus-
les (44). The features of orbital disease are frequently bilat-
ral and constitute a severe risk to useful vision
23,24,44,46). Significant decrease in vision (typically �20/
00) is reported in between 20 and 50% of patients as a direct
onsequence of orbital disease and optic nerve compression
23,25,44). Vision may also be lost as proptosis can be com-
licated by exposure keratopathy, corneal ulceration, and
ven corneal perforation (25).
Orbital socket contracture is a more recent sequelae re- u
orted in patients with orbital WG (47). It is defined as
rbital inflammation with proptosis followed by the develop-
ent of enophthalmos and radiographic evidence of fibrotic

hanges in the orbit. This complication likely represents pro-
iferation of fibrous tissue replacing areas of acute inflamma-
ion and necrosis. The ensuing contracture can lead to re-
triction of motility and enophthalmos and can also involve
he optic nerve. As with other fibrosing manifestations of

G, socket contracture responds poorly to immunosuppres-
ive medication (47).

Biopsy is important for the diagnosis of orbital WG. It has
een reported to demonstrate granulomatous inflammation
r vasculitis in 75 to 85% of patients (15,23,25,48). How-
ver, the classic triad of vasculitis, tissue necrosis, and gran-
lomatous inflammation may only be demonstrated in ap-
roximately 50% of cases (22). Once bacterial or fungal
auses for a mixed orbital inflammatory infiltration of neu-
rophils, lymphocytes, plasmocytes, histiocytes, and eosino-
hils are ruled out, there are few other potential diagnoses.
odgkin’s disease is a rare, but possible differential diagnosis

nd, if suspected, frozen sections should be obtained (23,48).
mmunohistochemical stains are helpful in the diagnosis of
ymphoma of the orbit (1). Sarcoidosis may also present with
cular and orbital manifestations. Radiological evidence of
ulmonary involvement, the presence of noncaseating gran-

igure 3 (A) Clinical picture of a 27-year-old patient with right eye
roptosis and significant lateral globe displacement secondary to
rbital Wegener’s granulomatosis. (B) The axial CT scan demon-
trates a large right-sided orbital mass that is displacing the globe
nd also extends posteriorly to the brain.
lomas on histology, as well as adjunctive investigations such
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288 N. Pakrou, D. Selva, and I. Leibovitch
s angiotensin-converting enzyme assays, are important in
stablishing the diagnosis (49).

Thyroid or Graves orbitopathy is the most common cause
f orbital inflammatory disease and should always be consid-
red in all patients presenting with orbital inflammation or an
rbital mass (49,50). Characteristic ocular manifestations
uch as eyelid retraction, along with other systemic signs and
ymptoms of thyroid disease, as well as appropriate investi-
ations looking for thyroid dysfunction, are often diagnostic.
ewer and more sensitive assays for thyroid hormone levels

re reported to detect hyperthyroidism in the majority of
atients with Graves orbitopathy (50).
Acute idiopathic and acute sclerosing inflammatory con-

itions of the eye have their typical appearances on biopsy
nd often promptly respond to oral corticosteroids (23,49).
diopathic orbital inflammation, also known as orbital
seudotumor, is a clinical syndrome characterized by a non-
pecific pattern of chronic inflammation manifesting as an
rbital mass (1,49). It frequently presents with an abrupt
nset of proptosis, pain, and ocular inflammatory symptoms
nd signs, without an identifiable local or systemic cause. It is
diagnosis of exclusion relying on information obtained

rom history, physical examination, imaging, and biopsy
49). Treatment with oral steroids is the mainstay of treat-
ent with the use of other systemic immunosuppressants

eserved for refractory cases.

are Ophthalmic Complications
G may result in various other ocular pathologies. Optic

erve involvement may manifest as compressive or ischemic
ptic neuropathy, optic nerve edema, and optic atrophy
1,16,17,23,26). Ophthalmoplegia may occasionally result
rom vasculitis involving the cranial nerves supplying the
xtraocular muscles (51).

aboratory Investigations
esting for ANCA, by using either immunofluorescence (IF)
nd/or enzyme-linked immunospecific assay (ELISA), is of
ignificant value in the diagnosis of certain vasculitides. Us-
ng ELISA, the c-ANCA pattern is found to react with pro-
einase-3 (PR3), whereas the p-ANCA pattern typically reacts
ith myeloperoxidase (MPO) (1,52).
A meta-analysis of c-ANCA testing in WG reported a

ooled sensitivity of 91% and specificity of 99% for active
G (53). The sensitivity of p-ANCA/anti-MPO for WG is

eported to be around 10 to 12% and hence it is not consid-
red a reliable marker for WG (1,15). It is recommended that
oth IF and ELISA be utilized when ANCA testing is consid-
red (54). ELISA techniques are more specific, whereas IF has
greater sensitivity (55). An international consensus state-
ent recommends that IF testing be performed on all serum

amples of new patients, with positive patients undergoing
LISA testing for PR3-ANCA and MPO-ANCA (56).
As WG is a rare disorder, ANCA testing should only be

pplied to a population of patients in whom there is a rela-
ively high degree of suspicion of WG (1). With regard to
cular problems, testing can be considered in patients pre-

enting with scleritis or orbital inflammation in whom no T
pparent other cause is found after a thorough history, exam-
nation, and basic laboratory tests (1). There is no clear indi-
ation as to whether laboratory results differ significantly in
atients with ocular involvement, either as a sole manifesta-
ion of WG or as part of a multisystem disorder.

adiological Investigations
omputed Tomography (CT)
T features suggestive of a diagnosis of orbital WG include

nvolvement of the sinus structures and an orbital mass (Fig.
). There is often obliteration and infiltration of adjacent fat
lanes that may include osseous erosions (25,57). Most pa-
ients demonstrate nonspecific sinus changes that are indis-
inguishable from chronic sinusitis (58). A more distinctive
hange is progressive thinning and obliteration of part of the
asal septum. CT can also demonstrate the irregular, ulcer-
ted surface of the lining granulomatous tissue. CT and pos-
ibly ANCA in patients with atypical nasolacrimal obstruc-
ion is suggested to aid in the earlier diagnosis of WG (45).
acrimal region CT is helpful in identifying lacrimal sac mu-
oceles, sinus pathology, gross nasal polyposis, extrinsic tu-
ors, and dacryoliths (59). Demonstrating some of these
ndings may have implications for patient management.

agnetic Resonance Imaging (MRI)
ore recently, the use of MRI as a diagnostic tool has been

ighlighted (57,60). Although it may not be fully validated
or the vasculitides, it can depict granulomas and better de-
ineate mucosal inflammation and ulceration in the sinuses,
asal cavity, and orbits. In the initial inflammatory phase of
G, MRI may not assist in differentiating mucosal inflam-
ation from granulomatous tissue. However, with gradual

ranulomatous transformation, granulomas can be illus-
rated as low-signal-intensity lesions on T1- and particularly
2-weighted sequences in the nasal cavity, paranasal sinuses,
nd orbits (60,61) (Fig. 4). Unenhanced, non-fat-suppressed

igure 4 T2-weighted coronal MRI of a patient with Wegener’s gran-
lomatosis showing a mass involving the left maxillary sinus and
xtending into the left orbit.
1-weighted sequences may best distinguish WG lesions



f
c
s

A
M
b
i
t
a
m
a

T
T
v
p
H
t
W
g
h
m
(
r
t

i
a
7
M
i
l
d
(
(
o

a
t
t

s
e
d
s
m
(
t
s
C
t
i
t
i
(
a
s

p
t

M
C
M
I
s
u
e
r
b
l
T
a
(
u
g
s
p
t

g
a
a
e
n
a
C
i
a
i
i
r

a
r
I
a
p
A
b
r
t
m
b
a
s
a
t

s
r
t
d
w

Wegener’s granulomatosis 289
rom normal structures (62). However, the enhancement
haracteristics of WG lesions are well appreciated on fat-
uppressed T1-weighted images.

ngiography
ore recently, the use of indocyanine green angiography has

een reported to be of value in the evaluation of choroidal
nflammatory vasculopathy and the vasculitic process in an-
erior scleritis (63). As leakage is demonstrated in scleritis
nd rarely in episcleritis, indocyanine green angiography
ay be a useful tool in distinguishing between episcleritis

nd the more severe scleritis (64).

reatment
he gold standard treatment for WG and ANCA-associated
asculitis combines glucocorticoids (GC) and cyclophos-
hamide (CYP) and became popular in the 1970s (65,66).
owever, it has only recently been validated in randomized

rials. Before treatment, the median survival of patients with
G was approximately 5 months, with a 1-year mortality of

reater than 80% (67,68). The combination of GC and CYP
as repeatedly been demonstrated to achieve remission in the
ajority if not all patients, often lasting for several years

5,14,69,70). Despite the high rate of remissions, relapse
ates remain high following tapering or discontinuation of
reatment (15).

There are suggestions from multiple open-label trials that,
n cases of limited WG, an alternative regimen of methotrex-
te (MTX) and GC may achieve remission rates of around
0% (71-73). Although better tolerated compared with CYP,
TX is usually used as a remission-maintaining agent after

nitial CYP therapy (72,74). The rate of relapse appears to be
ower when used in such a manner. Once remission is in-
uced with standard therapy, the substitution of azathioprin
AZA) for CYP is suggested not to increase risk of relapse
13). It may also be considered in patients intolerant to MTX
r those with renal impairment (75).
Side effects of standard therapy regimens are significant

nd are a major cause of morbidity and mortality. In the short
erm, the risk of opportunistic infections poses a great threat
o life, being reported in more than 50% of patients (76).

There are numerous other experimental agents under
tudy in the treatment of WG, in an attempt to minimize
xposure to the toxic effects of CYP. The immunosuppressive
rug mycophenolate mofetil is very well tolerated as a remis-
ion maintenance agent; however, a relapse rate of 43% at a
edian of 10 months was reported after achieving remission

77). A randomized trial reported good control in many pa-
ients receiving cyclosporin after remission induction, de-
pite a higher rate of relapse compared with continued use of
YP. More recently a large randomized, placebo-controlled

rial reported that the use of etanercept (a TNF-alpha inhib-
tor) is not effective for remission maintenance, with high
reatment-related complications (78). Smaller studies look-
ng at other immunosuppressive agents such as infliximab
TNF-alpha inhibitor), rituximab (anti-CD20 monoclonal
ntibody), and 15-deoxyspergualin (DSG) have reported

ome success in remission induction in WG and antineutro- c
hil cytoplasmic antibody-associated vasculitis, even in pa-
ients with refractory disease (79-81).

anagement of Patients with Ophthalmic
omplications of WG
edical Management

n general, appropriate treatment of the underlying disease is
atisfactory in managing ocular problems. It appears that oc-
lar involvement does not readily respond to topical agents,
xcept in some cases of episcleritis, conjunctivitis, and ante-
ior uveitis, where a short course of topical steroid can be
eneficial (16,26). Treatment of keratitis in systemic vascu-

itides is largely aimed at treating the underlying disorder.
he use of topical corticosteroids is considered ineffective
nd may hasten corneal thinning and even perforation
39,82). In the cases of imminent perforation in peripheral
lcerative keratitis, local measures such as adhesive glue or
raft may be necessary (39). In cases of intermediate uveitis,
ubconjunctival steroid injections may be required, with oral
rednisone reserved for chronic posterior uveitis or refrac-
ory cases (38).

Patients presenting with scleritis often need to be investi-
ated for underlying systemic disease. The use of indometh-
cin can be considered as initial management in cases of
nterior scleritis. However, oral steroids should be consid-
red if this therapy is ineffective, or in cases of posterior and
ecrotizing scleritis. In most cases of necrotizing scleritis, the
ddition of a steroid-sparing immunosuppressant such as
YP is necessary (38,83). Recently, there has been renewed

nterest in the use of local GC injections in the treatment of
nterior scleritis, as earlier concerns regarding the risk of
nducing necrotizing scleritis have been refuted. Local GC
njection can be very effective and may be considered in
esistant cases of scleritis with no active systemic disease (84).

More severe ocular disease is often not responsive to GC
lone, and its use may mask disease activity without inducing
emission or preventing complications (16,17,23,27,59,85).
n a study looking at WG of the orbit, the use of oral steroids
lone achieved good control in only 1/10 patients, with 4/10
atients seriously deteriorating (23). The group receiving
ZA-GC achieved only partial response. The most dramatic
enefits occurred with the use of CYP-GC, with all patients
etaining useful vision in at least 1 eye. It is therefore believed
hat the treatment of choice for significant ocular WG re-
ains the combination of GC and CYP (14,17,23). This com-

ination provides the best chance of retaining useful vision
nd preventing further visual loss. The use of trimethoprim-
ulfamethoxazole (TMP-SMX) and GC may be considered
s safe initial therapy if there is no early visual deteriora-
ion (23).

Patients with ophthalmologic manifestations of WG are at
ignificant risk of serious systemic disease and hence a collabo-
ative approach among internal medicine specialists/rheuma-
ologists and ophthalmologists is essential to implement prompt
iagnosis, treatment, and follow-up (1,4,25,42). Collaboration
ith the otorhinolaryngologist is also important given the high
oncurrence of sinonasal disease. Patients should undergo care-
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ul questioning and examination with regard to other systemic
eatures. In cases of suspected orbital WG, assistance from an
rbital/ophthalmic plastic surgeon is recommended to facilitate
issue diagnosis (25,48). Biopsy can be obtained through an
ndoscopic transnasal/transethmoidal approach, external eth-
oidectomy, and orbitotomy (48). Even patients with very lim-

ted disease should be evaluated regularly, as over the course of
he disease there is often increasing involvement of organ sys-
ems (5,14,86). The occurrence or deterioration of ocular in-
ammation in a patient with otherwise well-controlled disease
ay indicate eventual worsening of systemic manifestations

87).
In all cases, treatment should be instituted after confirming

he diagnosis of WG, based on the constellation of clinical,
ematological, radiological, and biopsy features. A negative
NCA result however should not preclude treatment if there

s otherwise strong evidence of a diagnosis of WG. Perry and
oworkers suggest that bilateralism, involvement of the up-
er respiratory tract or sinuses, and scleritis at the time of
nset, particularly if associated with corneal infiltrates,
hould raise the suspicion of a diagnosis of WG (23).

urgical Management
urgical interventions in the management of WG are largely
imited to those involved with obtaining tissue biopsies for
athological analysis. However, in cases of nasolacrimal duct
bstruction, dacryocystorhinostomy (DCR) is effective
88,89). The development of chronic dacryocystitis or mu-
ocele formation may be reasons for considering DCR (43).
urgery for nasolacrimal duct obstruction may be more suc-
essful if delayed until upper airway and nasal disease are
uiescent, and ANCA titers are low (89).
Although aggressive medical therapy can improve ocular
otility and associated orbital symptoms, proptosis associ-

ted with orbital WG is often refractory to conventional treat-
ent (26,87). In cases of severe orbital inflammation with

roptosis, especially if optic nerve function is compromised,
rbital decompression should be considered (26). In other cases
f orbital disease, treatment success is based on medical therapy
48). In a study of 15 patients with orbital lesions, there was no
ifference in outcome between those undergoing initial subtotal
xcision, as opposed to diagnostic biopsy (48).

Lately, there has been much interest in modalities aimed at
elivering high-dose corticosteroids into the eye, through
ither direct intraocular injections or implantation of slow-
elease devices (63). Such measures are best reserved for
atients with persistent and predominantly ocular involve-
ent, particularly if unilateral, in whom other treatment mo-
alities have failed or are not tolerated. Although often suc-
essful at controlling inflammation, cataracts are reported to
evelop in all patients, and a significant proportion of pa-
ients develop open-angle glaucoma, which requires medical
r surgical management (90,91). Several large randomized
rospective trials are underway looking at the efficacy and
afety of intraocular steroid delivery devices for the treatment

f uveitis and other retino-vascular diseases.
rognosis
ince the introduction of combination therapy using CYP
nd oral GC, death rates have dropped significantly and most
atients achieve remission (6,14-16,86). With respect to oc-
lar WG, features are frequently bilateral and can cause sig-
ificant and often irreversible morbidity if not treated appro-
riately (46). Significant visual morbidity is reported in 8 to
7% of cases (5,17,25). Visual loss may be a consequence of
ascular occlusion, macular edema, inflammatory destruc-
ion of neurosensory tissue, and destruction of structural tis-
ue, such as the corneoscleral tunic (1,18,25,42,44). In cases
f orbital disease, significant loss of visual acuity is reported
n up to half of patients (23,25,44). In all cases of ocular WG,
arly recognition and referral to an ophthalmologist, accom-
anied by prompt treatment and periodic follow-up, can sig-
ificantly decrease the risk of visual impairment.

iscussion
G is a rare entity that can affect almost any organ system. It

an often present with nonspecific symptoms and signs, and
ence, may be misdiagnosed. Ophthalmic involvement is
elatively common in the course of the disease and may in fact
e the initial presenting feature in some patients. It is there-
ore imperative to consider WG in the differential diagnosis,
hen more common disorders are ruled out. Even if not

nitially confirmed, it may be necessary to follow patients on
regular basis using the expertise of various medical special-

sts, as the disease can evolve and the various diagnostic tests
ecome positive with time. Generally, ophthalmic complica-
ions are managed with regimens used to treat systemic dis-
ase, as topical therapy and the use of GCs alone are often
nadequate. However, in some cases of less aggressive limited
isease, alternative and less toxic regimens may be initially
onsidered. Specific surgical options may also be considered
n some cases for diagnostic purposes or when the disease
nvolves the orbits and nasolacrimal drainage system. Early
iagnosis and an appropriate interdisciplinary approach to
anagement can possibly decrease morbidity and blindness.
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