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Abstract Purpose To describe the clinical and

histopathologic finding of very limited ophthalmic

Wegener granulomatosis (WG). Methods Thirteen

patients with scleritis, orbitopathy, episcleritis, and

panuveitis were studied. They presented without

evidence of lung or kidney disease, though eight

had sinus involvement. We reviewed the biopsies for

histopathologic findings consistent with WG, and

tested for antineutrophil cytoplasmic antibodies an-

tineutrophil cytoplasmic antibody (ANCA). Results

WG was suggested by granulomatous foci, collagen

necrosis, neutrophils/nuclear dust, plasma cells and

infiltrating eosinophils. Granular degeneration of the

interstitial collagen; mummification of the collagen

with disappearance of fibroblastic nuclei; and a

polymorphous infiltrate exhibiting plasma cells,

lymphocytes, neutrophils, and eosinophils within

the epithelioid granulomas should suggest the diag-

nosis. ANCA test results supported the diagnosis of

WG in all cases. Conclusion The described histologic

characteristics are highly suggestive of WG. These

findings along with clinical or laboratory findings,

allow the diagnosis of very limited ophthalmic WG in

the absence of systemic involvement.

Keywords ANCA � Histopathology � Limited �
Ophthalmic Wegener’s

Introduction

Wegener granulomatosis (WG) has been classically

described as a systemic vasculitis, with the brunt of
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the destructive inflammation borne by the sinuses,

upper respiratory passages, lungs, and kidneys [1–4].

The classic criteria of generalized focal granuloma-

tous necrotizing vasculitis of both small arteries and

veins affecting the lungs, upper respiratory tract, and

kidneys (glomerulitis characterized by necrosis and

thrombosis) were suggested in 1954 by Godman and

Churg [4]. Numerous classification schemes for the

various vasculitic syndromes have been proposed,

based on different criteria, e.g., vessel type, demo-

graphics, immune complexes, organ tropism, and

antibodies; but suffice it to say that all have had

shortcomings, and that diagnostic criteria have also

remained elusive [5]. Carrington and Liebow pro-

posed the term limited WG for patients who

presented with pulmonary lesions identical to those

seen in patients with WG but without renal involve-

ment [6, 7].

Prior to the advent of antineutrophil cytoplasmic

antibody (ANCA) testing, the diagnosis of WG relied

entirely on the interpretation of clinical and histologic

findings. Based on antibodies against the 29-kd

protein found in the a-granules in granulocytes and

monocytes, the resultant cytoplasmic staining pattern

has been found to be 93% sensitive and 97% specific

for WG [8, 9]. The c-ANCA measures antibody to

neutrophil serine proteinase; p-ANCA corresponds to

antibody directed against lyzosomal enzymes, lacto-

ferrin, or myeloperoxidase. Recent reports indicate

that there is increased constitutive expression of

neutrophil proteinase in patients with vasculitis; and

that this correlates with disease severity and the

development of relapses [10].

The prompt diagnosis of WG, even the very

limited ophthalmic variant, should lead to the early

introduction of appropriate therapy, with the objec-

tive of preventing progression of the disease and

systematization. We report herein a group of 13

patients who presented initially with a primary focus

of inflammation centered in the sclera, episclera, or

orbit (including the lacrimal gland), often with

accompanying sinus disease. We identified, in a

review of the pathologic specimens obtained from our

13 patients, some distinctive histopathologic features

which should stimulate strong suspicion for WG,

prompt the performance of an ANCA serologic test

[7, 11–13], and raise the consideration of therapy

appropriate for WG, thus preventing disease progres-

sion and systemization.

Materials and methods

IRB approval for this study was obtained; and

informed consents were obtained from the patients

involved. Then, 25 patients diagnosed with WG

through the immunology and the pathology services

at the Massachusetts Eye and Ear Infirmary from

1985 to 1992 were reviewed. Seven patients whose

signs and symptoms were limited to the eye or orbit

at the time of presentation were identified. Two

additional patients with similar findings and histories

from the University of Iowa, one from the University

of South Florida, one from Washington University in

Saint Louis, one from the Armed Forces Institute of

Pathology, and one from the Medical College of

Wisconsin were also reviewed; all of their study

specimens were analyzed at the infirmary. The study

was conducted as a retrospective case series.

Biopsy specimens, radiologic studies, and ANCA

test results from these latter 13 patients with limited

ophthalmic/orbit/sinus disease were reviewed, along

with biopsy specimens from patients with idiopathic

orbital pseudotumor and from patients with necrotiz-

ing scleritis secondary to rheumatoid arthritis and

relapsing polychondritis. The specimens were evalu-

ated by one of us (FAJ) in a masked fashion in an

effort to determine whether or not the histopatholog-

ical characteristics would consistently be so sugges-

tive of limited ophthalmic WG as to represent a

distinctive pattern worthy of reporting. Acid fast and

gomori methenamine stains were performed on the

biopsies. All patients underwent laboratory evalua-

tions which included chest and sinus X-ray, urine

analysis, complete blood count, blood chemistries,

erythrocyte sedimentation rate, anti-nuclear antibody

titer, rheumatoid factor, and ANCA testing.

Results

The ages of the 13 patients with limited ophthalmic

WG at the time of diagnosis ranged from 19 to

82 years (median: 55 years) (Table 1). Seven patients

were female. The duration of symptoms ranged from

1 month to 8 years (median = 9 months). Two

patients presented with inflammation limited to the

sclera. One patient presented clinically with episcle-

ritis and had scleritis in addition to conjunctivitis on

biopsy (Fig. 1a). One patient had sinusitis and
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orbitopathy (Fig. 2a, b) preceding the scleritis; the

patient was initially diagnosed as having lethal

midline granuloma with severe sinus disease resulting

in saddle nose deformity.

Nine patients had orbital inflammation. Five had

orbitopathy without sinus involvement; two of these

began as dacryoadenitis, and one presented as an

orbital apex mass. Delayed sinus inflammation

occurred in a third patient with dacryoadenitis and

in two others with orbititis. One patient presented

with panuveitis and a rapid evolution of orbital and

sinus inflammation. Three patients had orbital inflam-

mation without lacrimal gland or sinus involvement.

Two patients had sinusitis without orbital involve-

ment. One of these progressed to massive intraocular

inflammation and uveal mass simulating uveal

melanoma with extrascleral extension. Anterior

segment manifestations included scleritis (six

patients), peripheral ulcerative keratitis (five

patients), and conjunctivitis (five patients).

Biopsy specimens included sclera (7), sinus (4),

nasal mucosa (2), lacrimal gland (3), orbital apex (2),

and one exenteration. All specimens demonstrated

varying degrees of granulomatous inflammation as

evidenced by either giant cells or epithelioid cells

(Fig. 1b) (Table 2). Many specimens had frank

extravascular granulomas. Special stains for bacteria

and fungi were negative. Variable amounts of ische-

mic necrosis in the form of granular collagen necrosis

(Fig. 1c) or mummification (Fig. 1d), loss of nuclei

with faintness of the matrix eosinophilia, were present

in 12 cases. Some specimens had granulomatous

Table 1 Clinical data in patients with limited ophthalmic Wegener granulomatosis

Patient Age Site Presentation Ocular symptoms

prior to diagnosis

Upper

respiratory

Sinus involvement

after ocular DxSex

1 55 Sclera Pain 2 months Asymptotic Concurrent

M OD Scleritis Nasal lesion Not contiguous

2 78 Sclera Pain 3 months Epistaxis None

F OS Scleritis

3 74 Episclera Conjunctivitis 2 months No sinusitis None

F OS Episcleritis

4 77 Panuveitis Vision loss 3 weeks Massive 10 Days

M OS Sinusitis Contiguous with orbit

5 51 Nasolacrimal Epiphora 96 months Pansinusitis 10 Days

M OU Proptosis Contiguous with orbit

6 55 Lacrimal gland Ptosis 1 month Epistaxis 14 Days

M OS Sinusitis Contiguous with orbit

7 19 Lacrimal gland Ptosis 48 months No sinusitis None

F OS

8 82 Orbit Proptosis 15 months No sinusitis None

M

9 28 Sclera, orbit Diplopia 18 months Sinusitis Chronic 2 years prior

to diagnosisF OS

10 38 Lacrimal gland Ptosis 4 months No sinusitis None

F OU Diplopia

11 61 Orbital apex Proptosis 9 months No sinusitis None

F OS Ptosis, Diplopia

12 36 Medial orbit OS Medial orbital 1 month No sinusitis None

M Superior rectus Mass

13 42 Scleritis OD Vision loss 24 months Sinusitis None

F Episcleritis
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Fig. 1 Montage of clinical and histopathology illustrations;
ANCA positive limited ophthalmic Wegener granulomatosis:
(First row, left) This image shows moderate diffuse episcleritis

in a patient with limited ophthalmic Wegener granulomatosis.

Note additionally, the white peripheral corneal infiltrates

superiorly, inferiorly, and temporally, signifying peripheral

interstitial keratitis in addition to the episcleritis (case 1). (First

row, right) Photomicrograph of conjunctival and episcleral

biopsy specimen from case 1, showing granulomatous inflam-

mation, with lymphocytes, plasma cells, epithelioid cells, and

multi nucleated giant cells, along with eosinophils. Nuclear

dust can also be appreciated. Hematoxylin and eosin 640X.

(Second row, left) Histopathology specimen from scleral

biopsy from case 1. Note the eosinophilic collagen, the nuclear

dust scattered throughout the specimen, and the island of

basophilia, typical of collagen necrosis. Hematoxylin and

eosin, 640X. (Second row, right) Another biopsy specimen

illustrating collagen mummification (*), with loss of nuclear

detail from fibroblasts(case 6) Hematoxylin and eosin, magni-

fication 640X. (Third row, left) Illustrated here is another area

of the scleral biopsy from case 1, with areas of obvious

occlusive vasculitis (black arrows). Hemotoxylin and eosin,

magnification 640X. (Third row, right) Scleral biopsy speci-

men from case 5. Note the granulomatous inflammation and

pronounced tissue eosinophilia (black arrow without tail). Note

also the multi nucleated giant cell (black arrow with tail), and

the ephithelioid cells (red arrow). Hematoxylin and eosin,

640X. (Fourth row, left) Scleral biopsy specimen from case 5.

Note the extensive nuclear dust in this area of collagen

necrosis. Hemotoxalin and eosin, magnification 640X. (Fourth

row, right) Scleral biopsy from case 1. Note the chronic

granulomatous inflammation with epithelioid cells and multi-

nucleated giant cells, lymphocytes, plasma cells, and numerous

eosinophils. Hemotoxalin and eosin 640X
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inflammation surrounding, but not involving blood

vessels. One case had obvious granulomatous vascu-

litis (Fig. 1e). Four cases demonstrated clear-cut

necrotizing vasculitis, some with lumen obliteration

(Fig. 3). In three cases, eosinophils were found

percolating around and within scattered granuloma-

tous foci (Fig. 1f).

An impressive polymorphous inflammatory infil-

trate was present in all cases, with numerous

neutrophils or their nuclear dust from degenerated

cells (Fig. 1g). All cases had myriad plasma cells,

prominently admixed with granulomatous inflamma-

tion (Fig. 1h).

The presenting symptoms and visual acuities of

most patients improved with therapy (Table 3). The

following three case summaries highlight the variable

clinical findings and possible progression of the

disease.

Selected case reports

Case 1 – scleritis

A 55-year-old man presented with a two-month

history of conjunctival injection of the right eye. At

another clinic his scleritis was treated with topical

steroids and non-steroidal antiinflammatory drugs.

Examination at the Massachusetts Eye and Ear

Infirmary revealed necrotizing scleritis in the right

eye. The patient’s visual acuity was 20/60 in the right

eye and 20/20 in the left eye (Fig. 4).

Scleral and conjunctival biopsies revealed numer-

ous multinucleated giant cells and a palisading giant

cell. Perivasculitis was seen with epithelioid cells

surrounding a vessel. There was evidence of collagen

necrosis and nuclear dust suggesting an aggressive

ischemic process (Fig. 1c). Eosinophils and mast cells

were prominent (Fig. 1h). Lung and renal examinations

were normal. The patient’s ANCA level was elevated

at 34 SLI units (normal less than 20 SLI units).

The scleritis improved with cyclophosphamide and

prednisone treatment. After 3 months of therapy the

ANCA level had fallen to two. The scleritis resolved

and visual acuity had improved to 20/40 in the

affected eye. The patient’s ANCA remained in the

normal range over the next year, as the patient

continued on cyclophosphamide therapy. Active

scleritis developed 1 year after the initiation of

therapy, as cyclophosphamide was tapered, with

visual acuity falling to 20/400. The patient’s ANCA

remained normal during this episode. Indomethacin

by mouth was added. The scleritis improved without

increasing the dose of cyclophosphamide.

Case 5 – orbitopathy

A 51-year-old man with a history of asthma since age

5, right occipital aneurysm rupture in 1962, and

Fig. 2 Computed tomography scans from a patient with ANCA
positive limited ophthalmic Wegener granulomatosis: (Top) CT

scan of a patient not specifically mentioned. Note the opacifi-

cation of the ethmoid sinuses and the radio dense inflammatory

material in the right orbit. (Bottom) Coronal section, same

patient as shown in figure 2A, providing a different view of the

ethmoid sinus opacification and the right orbital inflammatory

material confined to the medial aspect of the orbit

Int Ophthalmol (2008) 28:35–46 39
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recurrent dacryocystitis (three dacryocystorhinosto-

mies on each side from 1970 to 1984) presented to

outside specialists with upper respiratory symptoms

and right otitis media. Sinus films were normal.

About 10 days after oral antibiotics were started,

the patient returned with pain and proptosis of the

right eye. Vision was not affected. Computed

tomography revealed orbital inflammation. The

patient was hospitalized, and he had minimal

response to intravenous corticosteroids and nafcillin

(one of six blood cultures grew coagulase negative

staphylococcus). One week later new onset pansi-

nusitis with severe ethmoidal involvement was noted

on repeat computed tomography. Two weeks after

admission to an outside hospital the patient had

increased pain, proptosis, and lid edema despite

intravenous methylprednisolone and cephazolin.

On transfer to the Massachusetts Eye and Ear

Infirmary, the patient’s initial visual acuity was 20/20

in the right eye and count fingers temporally in the

left eye, color vision was normal. There was a left

exotropia and restriction in adduction in the right eye.

The right eye had 3 mm of proptosis, no afferent

pupillary defect and marked diffuse conjunctival

injection. Computed tomography suggested right

ethmoid sinus opacification and medial orbital

abscess (Fig. 5).

Tissue from an anterior orbitotomy on hospital day

two revealed only fibrous connective tissue. Cultures

for bacteria and fungi were negative, as were stains

Table 2 Ocular pathology in limited ophthalmic Wegener granulomatosis

Patient/Site Granulomatous inflammation Collagen

necrosis

Neutrophils Eosinophils Plasma cells Necrotizing

vasculitis

1 Giant cells Yes Yes Yes Yes No

Sclera

2 Epithelioid cells No Yes No Yes No

Sclera

3 Giant cells Yes Yes Yes Yes No

Sclera

4 Giant cells Yes Yes Yes Yes No

Ethmoid

5 Giant cells Yes Yes Yes Yes No

Ethmoid

6 Giant cells Yes Yes Yes Yes No

Lacrimal gland

7 Epithelioid cells Yes Yes Yes Yes Yes

Lacrimal gland

8 Epithelioid cells Yes Yes Yes Yes Yes

Orbit

9 Rare granuloma Yes Yes Yes Yes No

Nasal

Sclera Epithelioid cells No Yes Yes Yes No

10 Giant cells Yes Yes Yes Yes No

Lacrimal gland

11 Giant cells Yes Yes Yes Yes Yes

Orbital apex

12 Giant cells Yes Yes Yes Yes Yes

Orbit & superior rectus

13 Giant cells Yes Yes Yes Yes No

Sclera, Uvea, Globe
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for acid fast bacteria. Three days later an impressive

increase in sphenoid and ethmoid inflammation

required ethmoidectomy and sphenoidectomy on

hospital day five. Pathology revealed granuloma

formation with vessel lumen obliteration, accompa-

nied by neutrophils, multinucleated giant cells,

eosinophils and mast cells. Nuclear dust and collagen

degeneration were present.

A systemic evaluation conducted during the

patient’s rapidly evolving orbital inflammation re-

vealed normal renal function and a normal chest X-

ray. ANCA level was elevated (74 with normal less

than 20 SLI units). The orbitopathy improved on

systemic steroids and cyclophosphamide.

Case 6 – dacryoadenitis

A 55-year-old white man developed conjunctivitis,

corneal infiltrates, swelling of the lacrimal gland, and

ptosis in the left eye. Two weeks later, he developed a

low grade fever, increasing left periorbital edema and

erythema unresponsive to antibiotics. A week later

upper respiratory symptoms and epistaxis prompted

hospital admission at an outside hospital. Computed

tomography revealed an air-fluid level in the right

maxillary sinus, opacification of the ethmoid air cells,

and an enlarged left lacrimal gland.

Ancillary studies demonstrated normal renal func-

tion and mild anemia. A liver biopsy obtained to

investigate elevated liver alkaline phosphatase re-

vealed only minimal mononuclear cell infiltrate and

no evidence of granulomas. Chest radiography

showed no evidence of granulomatous disease.

Biopsies of right nares, right inferior turbinate, and

left conjunctiva and left lacrimal gland were not felt

to be diagnostic at the outside institution.

The patient responded dramatically to intravenous

steroid therapy and was discharged on prednisone and

topical steroid drops. Two months later, in consulta-

tion at the Massachusetts Eye and Ear Infirmary,

visual acuity was 20/25 in each eye. There was ptosis

of the left upper lid, and the left lacrimal gland was

enlarged and tender. Slit lamp examination of the left

eye revealed episcleritis, mild iritis, corneal pannus

and thinning of the peripheral cornea.

Review of the original ethmoid biopsy was

suggestive of WG, exhibiting eosinophils, florid

granulomatous inflammation in the interstitium and

areas of stellate collagen necrosis with nuclear dust

suggesting vascular insufficiency. Areas of mummi-

fied collagen (loss of fibroblast nuclei and disrupted,

poorly staining collagen lamellae) were evident

(Fig. 1d). No large caliber vessel with mural vascu-

litis was found in the available slides. An elevated

ANCA test suggested the diagnosis of limited WG

(23 with normal less than 20 SLI units).

Three months after diagnosis, the patient had

improved on a regimen of prednisone and trimetho-

prim-sulfamethoxazole. But systemic cyclophospha-

mide was added for persistence of inflammation,

resulting in gradual resolution of dacryoadenitis,

sinusitis, orbitopathy, and stabilization of peripheral

corneal thinning. Prednisone was discontinued

8 months after its initiation. Cyclophosphamide was

discontinued after 1 year of therapy; the patient has

been maintained on trimethoprim-sulfamethoxazole

alone. The patient’s ANCA normalized with treat-

ment and the patient has remained stable 3 years after

the initiation of therapy.

Discussion

Classic WG typically has its onset during the fourth

and fifth decades, but has been reported in the elderly

and (rarely) in children [11]. There is no sexual or

racial predilection [12]. Kuchel and Lee have

described a localized cutaneous form of WG,

Fig. 3 Scleral biopsy specimen from a patient with ANCA
positive limited ophthalmic Wegener granulomatosis Scleral

biopsy, from case 5. Note centrally, the obliterative vasculitis,

with beginning recanalization with three small open spaces in

the center of the occluded vessel. Hemotoxalin and eosin,

160X
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Table 3 Clinical course in patients with limited ophthalmic Wegener granulomatosis

Patient Initial

vision

Post Rx

vision

ANCA at

diagnosis

Treatment Ocular

outcome

Treatment

complications

Systemic

spread

Mo.

F/U

1 20/60 20/30 34a Cyclophosphamide Controlled Sepsis No 30

Prednisone Scleritis

2 20/70 20/25 37a Cyclophosphamide Improved MI not thought

to be related

No 4

Prednisone Scleritis

3 20/40 20/70 4.8b Trimethoprim Resolved None No 30

Sulfamethoxazole Episcleritis

4 LP NLP 40a Orbitotomy Uncontrolled Died, CML No 1

Prednisone Panuveitis Coagulopathy

5 20/20 20/30 74a Ethmoidectomy Resolved None No 38

Cyclophosphamide Orbitopathy

Prednisone

Trimethoprim

Sulfamethoxazole

6 20/25 20/25 23a Cyclophosphamide Resolved Reversible No 36

Prednisone Orbitopathy Pancytopenia

Trimethoprim

Sulfamethoxazole

7 20/20 20/20 1:320c Cyclophosphamide Resolved None No 24

Prednisone Orbitopathy

8 20/50 20/50 1:320c Cyclophosphamide Resolved None No 19

Orbitopathy

9 20/25 LP 36a Cyclophosphamide Corneal None No 25

Perforation

Enucleation

Improved

Orbitopathy

10 OD 20/30 20/20 1:160c Cyclophosphamide Improved Cushingoid No 6

OS 20/25 20/25 Prednisone Orbitopathy Hair loss

Trimethoprim Pain free Memory loss

Sulfamethoxizole

11 1/200 20/60 70a Cyclophosphamide Improved Neutropenia No 3

Prednisone Orbitopathy &

scleritis

Requiring

GCSF

12 20/30 20/30 1:80c Cyclophosphamide Improved None No 3

Prednisone Orbitopathy

13 LP Exenteration 1:32d Cyclophosphamide Exenteration Mild leukopenia No 72

a Flow cytometry and by indirect staining for confirmation of positive results. Positive if > 21
b Massachusetts General Hospital Immunopathology Laboratory: Indirect immunofluorescence staining of ethanol-fixed normal

human neutrophils. Confirmed by radioimmunoassay for the presence of antibodies to proteinase 3 (PR3) or myeloperoxidase (MPO).

Positive if > 2.8
c Indirect immunofluorescence method First International Workshop in ANCA. Positive if >1:16
d ANCA measured in 1990 during a recurrence of socket inflammation

MI = Myocardial infarction

CML = Chronic myelogenous leukemia

ANCA = Antineutophil cytoplasmic antibody
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analogous to our report of highy localized ophthalmic

WG [14].

Eye involvement is common in patients with WG,

and it may be the sole presenting sign, or the feature

allowing diagnosis, as it was in each of our cases [13,

15]. In a prospective clinical and therapeutic study of

WG, Fauci and others [16] noted 16% of patients had

ocular inflammation (conjunctivitis, uveitis, episcle-

ritis, or scleritis) at the time of presentation; seven

percent presented with proptosis as an initial sign

[16]. Eye involvement eventually developed in 58%

of the patients [16].

Sclerouveitis and marginal keratitis (seen in seven

of our 13 cases) are frequently the initial ophthalmic

manifestation of WG, but are usually accompanied by

clinical or radiological evidence of upper and lower

respiratory involvement at the time of presentation [1,

17–19]. The orbit may be affected primarily, as in

seven of our cases, or may be involved secondary to

invasion of granulomatous inflammation from adja-

cent sinuses, as in two other cases in our series. It is

unusual for orbital inflammation to precede respira-

tory tract involvement by more than a few months

[20, 21], even in cases without apparent sinus disease.

Lacrimal duct obstruction, although present in 25%

of patients, is usually a late manifestation [20, 22].

WG has been reported to present as dacryoadenitis,

similar to our cases 6, 7, and 10 [23].

Wegener emphasized that the pathologic changes

seen in the classic form of the disease are not those of

a primary vasculitis [2, 24]. McCluskey and Feinberg

observed that independent areas of extravascular

necrotizing granulomatous lesions account for much

of the tissue destruction, especially in pulmonary

disease [25]. Purely granulomatous disease (without

classic vasculitis) has been proposed as an early and

sometimes the only manifestation of WG [24, 26].

While the discovery of granulomatous vasculitis of

muscular vessels and interstitial granulomas are

hallmarks of the diagnosis of WG, we emphasize

here other histopathologic findings which we believe

have been under appreciated in the past. And while

not pathognomonic of the disease, the finding of these

features ought to heighten one’s suspicion of WG.

The first of these features is alteration of the

interstitial collagen, which can appear as a granular

degeneration, linear or stellate necrosis, or complete

mummification of the collagen (effaced fibrillarity

and eosinophilia) with loss of the fibroblastic nuclei.

We suspect that these findings are the result of a

vaso-obliterative focus outside the plane of the

section [27].

Another important feature is the richly polymor-

phous nature of the inflammatory infiltrate, which

typically features plasma cells, lymphocytes, neu-

trophils, eosinophils, and dispersed or clustered

epithelioid histiocytes. The polymorphonuclear leu-

kocytes may show dissolution of their outlines

(leukocytoclasis), resulting in the formation of

Fig. 4 Clinical slit lamp biomicroscopic findings of a patient
with ANCA positive limited ophthalmic Wegener granuloma-
tosis. This photomicrograph demonstrates extensive necrotiz-

ing scleritis with sequestra and ‘‘uveal show’’ in a patient with

necrotizing scleritis.

Fig. 5 CT Scan findings of a patient with ANCA positive
limited ophthalmic Wegener granulomatosis CT scan in a

patient (case 5) with limited ophthalmic Wegener granuloma-

tosis, showing left medial orbit inflammatory material.

Int Ophthalmol (2008) 28:35–46 43
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‘‘nuclear dust’’. The propensity of the eosinophils to

be scattered throughout the infiltrate, and most

distinctively to be intimately admixed within the

formed granulomas and among the scattered epithe-

lioid histiocytes, are findings not encountered in

idiopathic orbital inflammations [28–30]. In our 13

cases of limited ophthalmic WG, ischemia was

manifested as collagen necrosis in four of the five

cases of scleritis and in all of the orbital cases.

Remnants of neutrophils in the form of nuclear dust

were frequently found in specimens affected by

collagen necrosis.

Extravascular granulomas were present in two of

the three cases where scleritis was the predominant

feature of the disease. All five of the orbitopathy

cases demonstrated granuloma formation or giant

cells. Granulomatous perivasculitis (granulomas

around a thin nonmuscular vessel with a large lumen,

probably venular) was observed in one case of

scleritis and in three orbital cases. True granuloma-

tous vasculitis was observed in muscular vessels in

four orbital specimens.

Our findings depart slightly from those reported by

Kalina and associates [31], who reviewed orbital

biopsies in 14 patients with systemic WG. They

found small-vessel lymphocytic vasculitis in 85% of

their patients; granulomatous inflammation of the

vessel walls was exceptional. Because of the high

frequency of vasculitis, tissue necrosis was also

observed in 62% of specimens. While mononucleated

epithelioid cells, sufficient to warrant the diagnosis of

granulomatous inflammation, were detected in 62%

of cases, multinucleated giant cells were found in

only 31%; the latter were more apt to be found in

nasal and sinus biopsies. The most commonly

encountered combination of diagnostic histopatho-

logic features was constituted in 31% of specimens

by a triad of vasculitis, tissue necrosis, and granu-

lomatous inflammation without giant cells. Eosin-

ophils were less prominent in their series than in ours.

It is virtually impossible to determine whether this

represents a sampling difference, or reflects different

histopathologic features in the subset of patients we

are reporting (very limited ophthalmic WG without

systemic involvement of the lungs or kidneys).

Our findings are, however, completely consistent

with those reported by Perry and associates [32], who

reviewed orbital biopsies in 11 patients with WG.

They found a mixed inflammation with perivascular

lymphocytes (10 of 11 patients), fat necrosis (11 of

11 patients), lipid-laden macrophages, microabscess-

es (2 of 11 patients), giant cells (five of 11 patients),

and polymorphonuclear leukocytic eosinophilic infil-

trates (10 of 11 patients). The authors emphasized the

significance of the orbital biopsy in reaching the final

diagnosis. However, only five of their patients were

ANCA positive (all of our patients were ANCA

positive) and five of their 13 patients had systemic

symptoms (none of our patients had systemic man-

ifestation of WG).

There are rare cases of primary orbital vasculitis

unassociated with systemic disease, in which lym-

phocytes and eosinophils may be prominently fea-

tured (including within blood vessel walls), but in

which granulomatous inflammation is not present

[33]. An extremely rare entity, granulomatous poly-

myositis, manifests a multinucleated giant cell attack

upon the extraocular striated muscle fibers, along

with an infiltration of lymphocytes and eosinophils

[33, 34]. In this disease there is also a cardiomyop-

athy which may be fatal. The closest simulator of

limited ophthalmic WG is the Churg-Strauss syn-

drome, which involved tissues from the ocular

adnexa that may be indistinguishable from what we

have described in our biopsy material. But this entity,

in comparison with WG, rarely affects the ocular

adnexa [35] and is always accompanied by an

eosinophilic pneumonitis.

It is important to realize in the evaluation of

patients with disease limited to the eye or orbit that

the sensitivity of ANCA testing has also been found

to be dependent on disease severity. Nolle et al. found

ANCA was positive in only 67% of active limited

WG cases, compared to 96% in patients with active

disseminated systemic disease [8]. Woo et al. also

reported c-ANCA to be positive in only 32% (six of

19) of patients with limited WG compared to 90%

(nine of 10) of patients with generalized disease [36].

We have previously reported on patients with limited

WG who progressively evolved to systemic WG over

the course of follow-up [15]. This concept of

progressive evolution of WG with increased organ

involvement is significant, since timely therapeutic

intervention can prevent potential morbidity and

mortality associated with active disease. A delay in

diagnosis, for example, may contribute to a higher

rate of severe WG manifestations, such as necrotizing

scleritis with resultant loss of eye.

44 Int Ophthalmol (2008) 28:35–46
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Cyclophosphamide and prednisone, as patient 1

and seven other patients in our study received, are the

standard immunosuppressive agents for WG. Hoff-

man and associates found in their prospective study

of 158 patients with WG that 91% of patients on this

regimen achieved marked improvement or partial

remission; 75% had complete remission [37].

A combination of suggestive biopsy results and

ANCA testing as reported herein holds the best

promise for accurate and early diagnosis of limited

ophthalmic WG. Recognition of the constellation of

pathologic findings found in our patients may be

helpful in justifying the introduction of immunosup-

pressive therapy, which can prevent progression and

systematization of WG.
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