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Introduction

Orbital inflammation, especially if associatedwith formation of
a fibroinflammatory mass, is capable of simulating the symp-
toms and findings of an orbital tumor. Birch-Hirschfeld intro-
duced the term orbital pseudotumor in 1930 to describe this
scenario where orbital inflammation produced proptosis.1

Through the years, virtually all types of inflammation were
included under this all-encompassing term such that it really
had no pathologic meaning. Over time, however, various types
of inflammation were excluded2 to the point where “inflam-
matory orbital pseudotumor” has now come to be defined by
what it is not. For example, in the early 1960’s thyroid orbit-
opathy given its own category, as were cases with granuloma-
tous inflammation. In the mid 1960’s vasculitic inflammation
was excluded. Lymphocytic phenotyping introduced in the
1970’s laid the foundation for the exclusion of clonal lymphoid
lesions in the1980’s. Thisperiodalso saw introductionofbetter
imaging which permitted anatomic and subsequent clinical
classification of the various orbital inflammations into the
following seven subtypes: myositis, dacryoadenitis, diffuse,
anterior, perioptic neuritis, apical, and extra orbital exten-
sion.3–5 Further pathologic evaluation in the 1990’s gave cases

with sclerosing orbital inflammation6,7 their own diagnosis,
followed by specification of immunoglobulin (Ig)-G4–related
orbital inflammation8,9 in the 2000’s. What used to be very
nonspecific in terms of orbital inflammation has now, by
exclusion, become more specific, although the term, “nonspe-
cific orbital inflammation” (NSOI) persists.

Clinical Evaluation and Treatment

Orbital inflammations are named for the predominant histo-
logic component (►Table 1). This underscores the importance
ofa biopsy.10Thereare two roles for surgery in this setting. The
first and most obvious is the diagnostic function. Subsequent
therapeutic decisions can bebased upon these results.11 In our
experience, rituximab gives a favorable response with IgG4
and lesionswith avasculitic component,while the anti–tumor
necrosis factor (TNF) agentsworkwell forwith granulomatous
disease.

The other role for surgery is therapeutic; patients may be
able to reduce or eliminate their systemic medications
following surgery. This has been described in patients with
inflammatory dacryoadenitis15,16 and our unpublished data
on 12 patients with severe granulomatosis with polyangiitis
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Abstract Objective This study was aimed to illustrate the features and complexities of
nonspecific orbital inflammation via discussion of two representative cases.
Design Present study is a retrospective case review.
Setting The study was conducted at a tertiary care medical center.
Participants Two patients with nonspecific orbital inflammation were participants of
this retrospective study.
Main Outcome Measures Outcome of the study was disease-free patients and off all
medications.
Results At follow-up, both patients are disease free and off all medications.
Conclusion Surgery plays a diagnostic and therapeutic role. While the clinical
subtype is important for differential diagnosis and symptomatic treatment, the
histologic subtype is similarly important. For inflammatory dacryoadenitis, surgery
can be therapeutic. For extensive granulomatosis with polyangiitis, debulking surgery
may allow better penetration of medications, especially rituximab.
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(GPA) who were debulked and subsequently treated with
rituximab, all with favorable results. The following two cases
illustrate these principles.

Case 1: Recalcitrant Inflammatory
Dacryoadenitis

In 2004, a 24-year-old female developed pain and swelling
over the superior temporal portion of her right orbit. There

were no comorbid issues. She was diagnosed with inflam-
matory dacryoadenitis and treated with oral steroids but
became steroid dependent. Methotrexate was introduced
with temporary improvement. She was treated with a
course of oral steroids and orbital radiation therapy (2,000
cGy), all with no improvement. When seen at Mayo in
January 2007, she was steroid dependent (20mg) and com-
plaining of pain over the right lacrimal gland. Abnormalities
on examination revealed a dusky, swollen right upper lid
with tenderness over the lacrimal gland. There were 3-mm
proptosis, and orbital magnetic resonance imaging (MRI)
showed an enhancing lesion centered on the lacrimal gland
with enhancement spilling over to surround the mildly
enlarged lateral and superior rectus muscles (►Fig. 1).

Table 1 Histologic subtypes of orbital inflammationa

Histologic subtypes of orbital inflammationa

Acute inflammation

Fibroblastic proliferative

Fibrotic

Foamy histiocytic

Granulomatous

Lymphocytic

Lymphoplasmacytic

Lymphoplasmacytic (IgG4)

Necrotic

Vasculitic

aCourtesy: Diva Salomao, MD.

Fig. 1 (A, B) Axial and coronal magnetic resonance imaging (MRI), T1 with contrast: the right lacrimal gland and lateral rectus are enlarged and
enhance as do the lateral/superior periorbita and optic nerve sheath; stranding of the adjacent orbital fat. (B) Coronal MRI, T1 with contrast: the
right lacrimal gland and lateral rectus are enlarged and enhance as does the lateral/superior periorbita and the optic nerve sheath. There is also
stranding of the adjacent orbital fat. (C) Right lacrimal gland. Hematoxylin and eosin (H&E)� 20 upper left,� 100 lower left and upper right,
�200 lower right: note the abundance of fibrous tissue and loss of lacrimal gland architecture with preservation of arterial supply. There is a
peripheral nerve with adjacent inflammation which may account for some of the discomfort associated with this condition. (D, E) Axial and
coronal MRI, T1 with contrast: postoperative scan at 6 months shows mild residual enlargement of right superior and lateral rectus muscles and
resection of lacrimal gland mass.

Pearls and Tips

• Nonspecific orbital inflammation is a diagnosis of
exclusion. There are many subtypes of inflammation,
and appropriate use of biopsy procedures is important
to identify the various subtypes to treat the underlying
inflammation. Optimal treatment can be based on the
type of inflammation.
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A lateral orbitotomy was done and all the palpable fibrous
tissue was removed followed by a retrobulbar injection of
80-mg triamcinolone. Histopathologic examination showed
fibrosis with chronic, nonspecific inflammation without
evidence of granulomas or vasculitis. She was able to
taper-off prednisone and with 8 years of follow-up has
had no recurrences.

Case 2: Progressive Orbital Granulomatosis
with Polyangiitis

A21-year-oldmalenoted recurrent sinusitis in January 2009;
biopsywas nondiagnostic. Hehad a poor response tomedical
therapy. Five months later, right orbital inflammation devel-
oped, and biopsy was consistent with GPA. Serologic studies

Fig. 2 (A) Slit lamp photograph of right cornea showing a pseudopterygium characteristic of healed marginal keratitis from 3:00 through 6:00.
(B) Fundus photograph of right eye demonstrates swollen optic disk. This resolved following debulking surgery. (C) Axial magnetic resonance
imaging (MRI) T1 without contrast shows that the right orbit is virtually filled with fibrous tissue. (D) Coronal MRI, T1 with contrast: the right
medial, inferior and lateral rectus muscles are mildly enlarged and a contrast enhancing infiltrate surrounds these muscles and the optic nerve.
There is a small infiltrate in the medial portion of the left orbit. (E) Intraoperative photography of a no-bone flap lateral orbitotomy with sutures
around each rectus muscle insertion. Gentle traction on suture is transmitted to corresponding muscle belly allowing identification of each
encased muscle. All of the palpable retrobulbar tissue was removed through this incision. (F) Gross pathology of debulked orbital fibrous tissue.
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were positive for proteinase-3 and Centrally Accentuated
Antineutrophil Cytoplasmic Antibody Test (C-ANCA). There
was no other evidence of systemic involvement. Prednisone
and cyclophosphamide were used for induction therapy,
followed by maintenance with prednisone and methotrex-
ate. Despite this, evidence of orbital progression was appar-
ent by December 2010. When seen at Mayo Clinic in
March 2011, he reported episodic 5/10 orbital pain with
diplopia at extremes of gaze. Visual acuity was 20/30 right
eye and 20/20 left eye. The remainder of his examinationwas
notable for a right globe that was mildly injected and
chemotic with 11-mm proptosis and restricted motility.
There was corneal scarring, and the right optic disc was
swollen. Orbital imaging showed that the right orbit was
virtually filled in with fibrous tissue, while there was
minimal medial infiltrate on the left (►Fig. 2). The right
orbit was debulked of all the palpable fibrous tissue and 80-
mg triamcinolone was given as a retrobulbar injection.
Postoperatively, the vision improved to 20/20, the pain
resolved as did the restricted motility and disc edema.
Histopathologic examination showed a very active vasculitis
and granulomas. Hewas given rituximab (375mg/m2) week-
ly�4 plus 60-mg prednisone for induction therapy. Over the
ensuing 4 years of follow-up, he has remained asymptomatic
without treatment.

Conclusion

There are numerous subtypes of inflammation affecting the
orbit, all of which can produce signs and symptoms of mass
effect consistent with “orbital pseudotumor.” A biopsy can
establish thehistopathologic diagnosiswhich can then direct
therapy. The role of surgery is both diagnostic, and, some-
times, therapeutic in selected cases. The mechanism of this
response is unknown, although it may be postulated that a
smaller mass may permit better penetration/higher local
concentration of drug.
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