Other Orbital Inflammatory Conditions

Anatomic pathways - inflammatory morphology - differential diagnosis

Dr Abu Suraih Sakhri
MBBS, MD (Pathology)
www.abusuraihsakhri.com



https://www.abusuraihsakhri.com

Learning objectives

Explain how orbital anatomy permits spread of inflammation from adjacent paranasal
sinuses.

Distinguish infectious, systemic, idiopathic, and neoplastic causes of orbital enlargement.

Interpret the major histologic findings of idiopathic orbital inflammation and their
diagnostic implications.

Recognize when granulomatosis with polyangiitis or 1gG4-related disease must be
considered.



Orbital inflammation is an anatomic and etiologic problem

Orbital setting

Paranasal sinuses next to orbit

Muscles, lacrimal gland, fat, fascial tissue

Eye in a limited bony cavity

Systemic immune-mediated disease

Interpretive consequence

Adjacent infection may extend across shared bony boundaries

Different compartments can be selectively involved

Increased orbital contents displace the globe

Orbital disease may be the first recognized manifestation



Orbital walls explain routes of sinus extension

ORBIT
Ethmoidal sinuses Makxillary sinus
Medial wall: Lamina papyracea Orbital floor = roof of maxillary sinus

Original anatomic schematic — not a clinical scan



The anatomic route to infectious orbital inflammation

Bacterial or fungal ) Extension across ) Inflammation within Increase in orbital
sinus infection adjacent orbital wall orbital tissues volume / dysfunction

Sinus disease is an anatomic source—not evidence that an orbital lesion is idiopathic.



Proptosis 1s a manifestation—mnot a diagnosis

Expansion of orbital contents displaces the globe forward.

An orbital mass, inflammatory swelling, or tissue accumulation can produce the same
outward sign.

The direction of displacement may help localize the underlying lesion.

Proptosis can threaten the corneal surface through incomplete lid coverage.



Axial versus non-axial proptosis

Feature

Globe position

Anatomic
implication

Robbins example

Axial Non-axial

. th directional
Displaced directly forward Displaced forward with directiona

deviation
Often centered in the muscle cone Suggests a more eccentric orbital process
Optic nerve glioma or meningioma Superotemporal lacrimal gland enlargement



The muscle cone explains axial proptosis

N

Central muscle cone

—

Axial direction

Original anatomic schematic — not a clinical scan



Lacrimal gland enlargement shifts the eye inferomedially

Lacrimal gland

Inferomedial
Displacement

Original anatomic schematic — not a clinical scan



How proptosis leads to corneal injury

Incomplete lid
closure / tear-film )
maldistribution

Forward globe )

Corneal surface ) Pain, ulceration,
displacement

exposure and dryness infection risk

These consequences arise from exposure and do not identify the underlying etiology.



Thyroid-associated orbitopathy provides a key comparator

Graves-associated orbitopathy is an important cause of axial proptosis.

Rectus muscles accumulate extracellular matrix proteins and develop variable fibrosis.

Orbital manifestations may not parallel the contemporaneous thyroid function status.

The tendon-sparing pattern is emphasized in the Robbins gross example.



Thyroid orbitopathy versus inflammatory pseudotumor

Question

Primary tissue
change

Distribution in
source

Classification

Pathology
implication

Thyroid-associated orbitopathy

Rectus muscle matrix expansion /
fibrosis

Rectus muscles; Tendon sparing in
figure

Associated with Graves disease

Muscular remodeling

Idiopathic orbital inflammation

Inflammation and variable fibrosis

Diffuse or confined to selected
compartments

No identified local or systemic cause

Mixed chronic inflammatory infiltrate may
be found



Four major etiologic routes to orbital inflammation

Systemic lgG4-associated Idiopathic orbital

Adjacent infection . . . . . :
J inflammation fibroinflammation inflammation

Do not assign the idiopathic label until identifiable local and systemic causes are excluded.



Bacterial and fungal infections can spread from the sinuses

The ethmoidal sinuses lie medial to the orbit, separated by the lamina papyracea.

The maxillary sinus lies directly beneath the orbital floor.

Uncontrolled bacterial or fungal sinus infection may involve orbital structures.

The adjacent anatomic relationship explains a contiguous rather than primary orbital
origin.



Host factors increase concern for infectious extension

Immunosuppression and diabetes as common contexts.

Occasional cases arise without a recognized predisposing condition.

Risk factors alter the clinical level of suspicion; Their absence does not exclude spread.

An orbital inflammatory mass should not automatically be treated as noninfectious.



Do not equate orbital inflammation with 1diopathic disease

Finding or context

Active bacterial or fungal sinus disease

Immunosuppression or diabetes

Sinus-based and orbital abnormalities

No recognized risk factors

Why it changes the differential

Favors infection as a potential source

Raises concern for infectious spread

Suggests contiguous extension

Does not by itself eliminate infection



Sinus-based disease: Causal interpretation

. . . Inflammator Proptosis / functional
Sinus lies directly Uncontrolled . i -p : /
. . : . involvement of impairment may
beside orbital wall infection propagates —
orbital tissues result

Mechanism schematic: This sequence does not specify microbiologic species or clinical tests.



Applied case: An orbital swelling beside sinus disease

A patient with diabetes develops orbital swelling while an adjacent paranasal
sinus infection is active.

Diagnostic question

Which etiologic category must be considered before calling this an idiopathic
orbital process?

Contiguous anatomic boundary - Established infection - Predisposing host context



Case 1nterpretation: Infection 1s the priority exclusion

Contiguous infection extending from an adjacent sinus is a plausible and important
explanation.

e Sinus anatomy provides the potential route into the orbit.

e Diabetes increases clinical suspicion but is not required for orbital spread.

e The supplied information does not establish idiopathic orbital inflammation.



Granulomatosis with polyangiitis can first appear in the orbit

Systemic granulomatosis with polyangiitis (GPA) may initially manifest as orbital disease.

Orbital involvement can remain apparently localized for prolonged periods.

Alternatively, GPA may reach the orbit secondarily from affected paranasal sinuses.

Early orbital localization does not establish that the process is idiopathic.



Two pathways by which GPA 1nvolves the orbit

Primary recognized orbital

presentation GPA involving sinonasal tissues

@

Secondary extension into the
orbit

An orbit-dominant presentation should still prompt consideration of systemic vasculitic disease.



The systemic GPA pattern explains the orbital warning

GPA is a necrotizing granulomatous vasculitis.

Its characteristic systemic pattern involves the upper or lower respiratory tract and small-
to medium-sized vessels.

Focal necrotizing glomerulonephritis is part of the classic triad.

The orbital lesion may represent one site of a broader vascular and granulomatous
disorder.



Orbital histology: Which features prompt GPA?

Finding

Chronic lymphocytes / plasma cells alone

Vasculitis

Necrosis

Degenerating collagen with vasculitis

Interpretive weight

Compatible with several inflammatory processes

Raises possibility of systemic disease

Additional warning against an unqualified idiopathic diagnosis

Robbins specifically highlights concern for GPA



Necrosis 1s not a routine defining feature of 1diopathic inflammation

e |diopathic orbital inflammation primarily as chronic inflammation with variable fibrosis.

e Necrosis, degenerating collagen, and vasculitis should prompt consideration of GPA.

e These findings require clinicopathologic integration; They do not independently prove
GPA.

e The diagnostic question shifts from pattern recognition to evaluation for an underlying
cause.



Applied case: Vasculitis 1n an orbital biopsy

An orbital biopsy shows chronic inflammation, vascular wall injury, and areas of
necrosis.

Diagnostic question

Which systemic inflammatory diagnosis deserves particular attention?

Vasculitis - Necrotic tissue injury - Orbital inflammatory presentation



Case 1nterpretation: Investigate GPA

Granulomatosis with polyangiitis is an important possibility.

e Necrosis and vasculitis are red flags.

e The orbit may be the initial site or be involved through sinonasal disease.

e Morphology creates suspicion; Systemic clinical correlation remains necessary.



Idiopathic orbital inflammation 1s a diagnosis of exclusion

It is also called orbital inflammatory pseudotumor or orbital pseudotumor.

The process is inflammatory without an identifiable local or systemic cause.

Both focal and diffuse orbital patterns occur.

lgG4-related disease must be excluded before labeling the process idiopathic.



The word “pseudotumor” describes appearance, not neoplasia

Term

Orbital inflammatory pseudotumor

Idiopathic orbital inflammation

Sclerosing dacryoadenitis

Orbital myositis

Teaching implication

A mass-forming inflammatory condition can mimic a tumor

No local or systemic etiologic explanation identified

Predominant involvement of the lacrimal gland

Predominant involvement of extraocular muscles



Unilateral or bilateral disease does not define the cause

Idiopathic orbital inflammation may be unilateral or bilateral.

The laterality alone cannot confirm an idiopathic inflammatory process.

The compartment distribution and histology contribute additional information.

Systemic conditions and neoplasia remain in the differential regardless of side.



Idiopathic inflammation can involve several orbital compartments

Diffuse orbital involvement Sclerosing dacryoadenitis
Multiple tissue elements Lacrimal gland
Orbital myositis Posterior scleritis

Extraocular muscles Tenon capsule / globe-adjacent fascia



Sclerosing dacryoadenttis localizes disease to lacrimal tissue

Inflammation can be confined predominantly to the lacrimal gland.

The lacrimal gland sits superotemporally in the orbit.

Lacrimal enlargement can therefore produce inferomedial globe displacement.

Lacrimal location does not by itself distinguish idiopathic inflammation from systemic
disease or neoplasm.



Orbital myositis localizes inflammation to extraocular muscles

The extraocular muscles are a recognized site of localized idiopathic orbital inflammation.

Muscle involvement can contribute to orbital volume expansion and proptosis.

Thyroid-associated orbitopathy is another important muscle-centered process.

The underlying mechanism and tissue distribution must be interpreted together.



Tenon capsule involvement links orbit to the globe surface

Tenon capsule is the fascial layer that wraps around the eye.

Inflammatory involvement of this region is discussed under posterior scleritis in the
source.

A disease confined to the globe-adjacent fascial layer differs anatomically from diffuse
orbital involvement.

The term “orbital pseudotumor” therefore encompasses multiple patterns of
distribution.



Localized versus diffuse idiopathic orbital inflammation

Distribution

Diffuse orbital

Sclerosing
dacryoadenitis

Orbital myositis

Posterior scleritis /
Tenon region

Tissue emphasized

Multiple orbital tissue elements

Lacrimal gland

Extraocular muscle

Fascial tissues about the eye

Useful question

Is the process truly orbit-wide?

What else enlarges the lacrimal gland?

Could thyroid orbitopathy explain this?

Is inflammation predominantly globe-
adjacent?



The central histologic pattern 1s chronic inflammation with fibrosis
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Lymphocytes and plasma cells are typical components

The inflammatory infiltrate commonly contains lymphocytes and plasma cells.

These cells form a mixed chronic inflammatory population rather than a single named
neoplastic cell type.

Histologic distribution and the background stromal response should be evaluated
together.

A mixed infiltrate alone cannot establish the etiology of orbital inflammation.



Eosinophils may accompany the chronic inflammatory infiltrate
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Eosinophils
may
accompany
chronic
inflammation



Reactive germinal centers may be present

Germinal centers can occur within orbital inflammatory infiltrates.

Their presence suggests reactive lymphoid hyperplasia in the Robbins description.

This interpretation requires the broader tissue pattern, not the presence of a single
follicle.

Orbital lymphoma remains an important competing diagnostic category.



Fibrosis can replace orbital fat
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Fibrosis 1s a spectrum rather than a binary finding

The source emphasizes variable degrees of fibrosis in idiopathic orbital inflammation.

Some biopsies are inflammation-rich; Others may be markedly sclerotic.

The mixture of chronic inflammatory cells and stromal collagen is an important
morphologic pairing.

Severe sclerosis should reinforce the need to consider systemic fibroinflammatory
disease.



Reading an orbital inflammatory biopsy systematically

Sequence

1. Tissue context

2. Inflammatory cells

3. Stromal response

4. Warning features

Question for the pathologist

Is the sample orbital fat, lacrimal tissue, muscle, or fascial
tissue?

Is the infiltrate mixed, lymphoplasmacytic, or otherwise
unusual?

How much fibrosis is present, and what tissue is replaced?

Are vasculitis, necrosis, or degenerating collagen present?



Vasculitis changes the diagnostic interpretation

Vascular wall Correlate with clinical

: Consider systemic
involvement ) v ) context and other

) . vasculitic disease .
identified tissues

Inflammatory orbital )
lesion

Robbins specifically calls out GPA when necrosis and degenerating collagen accompany vasculitis.



Orbital fibrosis with other organ lesions requires explanation

Inflammation centered in the orbit is usually localized in the idiopathic description.

Concomitant sclerosing lesions may involve retroperitoneum, mediastinum, or thyroid.

That distribution raises the possibility of a systemic fibroinflammatory disorder.

Robbins particularly highlights 1gG4-related disease.



IgG4-related disease must be excluded before “idiopathic”

lgG4-related disease can involve periorbital tissues and the lacrimal gland.

It may cause tumor-like fibroinflammatory lesions resembling orbital pseudotumor.

Orbital disease can coexist with fibrosis in other organs.

The presence of orbital inflammation alone does not distinguish these diagnoses.



Systemic IgG4-related disease unifies distant lesions

Periorbital / lacrimal Systemic immune-mediated
fibroinflammation fibroinflammatory disease

@

Possible retroperitoneal, thyroid,
or mediastinal sclerosis

Shared tissue pattern and distribution support investigation of an underlying systemic process.



Robbins characterizes the IgG4-related tissue pattern

Infiltrates often contain abundant IgG4-producing plasma cells and lymphocytes.

Fibrosis and obliterative phlebitis form part of the characteristic description.

Serum 1gG4 is usually elevated, but tissue pattern and clinical context remain important.

A quantitative diagnostic threshold is not supplied in this source excerpt.



IgG4 positivity does not prove an IgG4-driven mechanism

The source describes increased IgG4-producing plasma cells as a hallmark of disease.

It does not establish that the 1gG4 antibody is itself the cause of fibrosis.

The pathogenesis remains incompletely understood.

The distinction between histologic association and causal mechanism is important.



Idiopathic inflammation versus IgG4-related disease

Dimension

Etiologic framing

Histologic overlap

Particularly
relevant clues

Beyond orbit

Idiopathic orbital inflammation

No identifiable local / systemic cause

Lymphocytes, plasma cells, fibrosis

Variable patterns; Diagnose by
exclusion

Usually confined to orbit

IgG4-related disease

Systemic fibroinflammatory disease

Lymphoplasmacytic infiltrate and fibrosis

lgG4-rich infiltrates, obliterative phlebitis

May affect many other organs



Orbital lymphoma 1s a clinically important mimic

Non-Hodgkin lymphoma can involve the entire orbit or individual compartments.

The lacrimal gland may be affected by lymphoma as well as inflammation.

A lymphoid infiltrate is not automatically synonymous with a benign inflammatory
process.

The disease must be classified as a hematolymphoid neoplasm if ymphoma is
established.



Three competing explanations for lacrimal enlargement

Process

Sclerosing dacryoadenitis

Systemic sarcoidosis

Lacrimal gland lymphoma

Lacrimal epithelial tumor

Why it belongs in the differential

Localized idiopathic orbital inflammation

Can enlarge the lacrimal gland and cause non-axial proptosis

A neoplastic process can localize to the same compartment

Pleomorphic adenoma or adenoid cystic carcinoma are
examples



Encapsulation may favor selected orbital masses

Relatively few orbital masses are encapsulated.

Examples include pleomorphic adenoma of the lacrimal gland, dermoid cyst, and
neurilemmoma.

Recognition of encapsulation on imaging may help anticipate the underlying pathology.

Encapsulation is a feature of lesion architecture, not a general rule for inflammation.



Metastatic tumors can also resemble inflammation

Metastatic prostatic carcinoma can present clinically like idiopathic orbital inflammation.

Metastatic neuroblastoma and Wilms tumor may be associated with periocular
ecchymoses.

Sinonasal neoplasms can extend into the orbit.

A mass-like presentation therefore requires more than an inflammatory appearance to
establish etiology.



A practical orbital differential matrix

Orbital process

Sinus-origin infection

Granulomatosis with polyangiitis

lgG4-related disease

Idiopathic orbital inflammation

Neoplasm

Useful source-derived clue

Bacterial/fungal sinus disease contiguous with orbital walls

Sinus association; Vasculitis * necrosis

Fibroinflammation; Possible systemic sclerosis

Mixed chronic inflammation / variable fibrosis after exclusions

Lymphoma, lacrimal tumors, or metastasis may mimic an
inflammatory lesion



A source-grounded diagnostic reasoning sequence

Orbital mass or inflammatory symptoms

-

Evaluate anatomic distribution and adjacent sinus disease

-

Assess systemic disease, 1gG4-related disease, and neoplasm

-

Integrate biopsy morphology with clinical information

-

Reserve “idiopathic” for unexplained inflammation



Applied case: Lymphoid follicles 1n an orbital lesion

A lacrimal-region biopsy contains chronic inflammatory cells and several
germinal centers.

Diagnostic question

What interpretation is supported—and which important alternative remains?

Germinal centers - Lacrimal localization - Lymphoid tissue



Case interpretation: Reactive pattern, but not a final label

Reactive lymphoid hyperplasia is suggested, but lymphoma and systemic processes
remain considerations.

e Germinal centers as suggesting a reactive process.

e Lymphoma may involve the same lacrimal compartment.

e Assessment of the complete lesion and context is required.



Applied case: Orbital fibrosis plus retroperitoneal sclerosis

An orbital fibroinflammatory lesion is identified in a patient who also has
retroperitoneal fibrosis.

Diagnostic question

Which systemic diagnosis particularly merits investigation?

Orbital chronic inflammation - Marked fibrosis - Fibrosis at a distant organ site



Case interpretation: Consider IgG4-related disease

IgG4-related disease is an important unifying possibility.

Orbital and retroperitoneal fibroinflammation within its organ spectrum.

Lymphoplasmacytic infiltrates and fibrosis may overlap with apparent idiopathic
inflammation.

The coexistence of lesions argues against an unqualified idiopathic designation.



Summary: Pattern, significance, differential

Observation

Sinus disease with orbital swelling

Vasculitis with necrosis or degenerating
collagen

Lymphoplasmacytic inflammation and
variable fibrosis

Fibrosis across several organs

Lymphoid mass or atypical orbital expansion

Diagnostic implication

Exclude contiguous bacterial/fungal infection

Consider granulomatosis with polyangiitis

Typical morphology but not etiologically specific

Investigate IgG4-related disease

Keep lymphoma / other neoplasms in the differential



Selected source references

Robbins, Cotran & Kumar. Pathologic Basis of Disease. 11th ed. 2026. Chapter 29: The Eye, pp. 1188—
1189.

Robbins, Cotran & Kumar. 11th ed. 2026. Chapter 6: IgG4-Related Disease, pp. 207-208.

Robbins, Cotran & Kumar. 11th ed. 2026. Chapter 11: Granulomatosis With Polyangiitis, pp. 469—-470.

AAO EyeWiki: Nonspecific Orbital Inflammation. Supplemental terminology and diagnostic context;
consulted October 2026.
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