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Purpose: To report a retrospective tertiary-center series of unilateral orbital lesions and to illustrate a structured, experience-based
multidisciplinary workflow integrating clinical, radiologic, and histopathologic data to support differential diagnosis and management
in real-world practice.

Patients and Methods: This retrospective descriptive case-series included 18 patients with biopsy-confirmed unilateral orbital
lesions evaluated between January 2021 and March 2025 at the Oculoplastic and Orbital Surgery Unit, Humanitas Research Hospital,
Milan. Demographic, clinical, imaging, and histopathologic data were analyzed. Imaging included computed tomography (CT),
magnetic resonance imaging (MRI) with diffusion-weighted imaging (DWI), and functional techniques such as MRA, PET/CT
when indicated. Histopathology incorporated immunohistochemistry (IHC) and proliferative indices (Ki-67). Outcomes included
final diagnosis, treatment, and early recurrence.

Results: 18 patients were included: dermoid cysts (n = 3), vascular malformations (n = 6), neurofibroma (n = 1), idiopathic orbital
inflammation (n = 2), meningioma (n = 1), and epithelial malignancies (adenoid cystic carcinoma, basal cell carcinoma, squamous cell
carcinoma, mucinous carcinoma, Merkel cell carcinoma; n = 5). Characteristic MRI and IHC patterns enabled accurate subclassifica-
tion and guided informed-individualized management decisions, ranging from observation or image-guided sclerotherapy to complete
surgical excision or multidisciplinary oncologic therapy. No recurrence occurred among benign lesions. Malignant epithelial tumors
required adjuvant radiotherapy or systemic therapy according to histologic subtype and TNM stage.

Conclusion: A systematic, multidisciplinary approach integrating cross-sectional imaging and histopathologic assessment underpins
effective diagnostic and therapeutic decision-making in unilateral orbital disease. The proposed workflow, derived from institutional
practice, offers an illustrative and reproducible framework for clinical reasoning and therapeutic decision-making based on real case
scenarios. Its adaptability lies in the use of structured clinical-radiologic algorithms, which may help optimize individualized
management, facilitate timely referral, and reduce unnecessary invasive procedures, particularly within tertiary referral settings.

Plain Language Summary: Orbital disorders are uncommon conditions that can manifest with swelling, displacement of the eye, or
visual changes. Because similar symptoms may result from very different diseases, ranging from benign cysts or vascular malforma-
tions to inflammatory or malignant tumors, reaching the correct diagnosis can be challenging and often requires input from different
medical specialists.

In this study, patients with an orbital lesion affecting only one eye were evaluated through a structured, step-by-step diagnostic
process. Ophthalmologists first assessed the clinical presentation, radiologists interpreted targeted CT and MRI features, and
pathologists analyzed tissue samples using microscopic and immunohistochemical techniques. The team then discussed each case
together to integrate these findings, refine the diagnosis, and agree on the most appropriate management strategy for each patient.

The multidisciplinary team developed individualized treatment plans collaboratively, balancing the need for tumor control, vision
preservation, and cosmetic outcome. This shared decision-making approach helped distinguish lesions suitable for careful observation
or minimally invasive treatment from those requiring surgery or additional oncologic therapy.
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Overall, this experience shows that close collaboration between specialists improves diagnostic accuracy, supports safer and more
personalized care, and helps guide evidence-based treatment choices for people with unilateral orbital disease.

Keywords: diagnostic algorithm, multidisciplinary management, ophthalmic oncology, orbital disease, orbital MRI, orbital PET/CT,
orbital surgery

Introduction

Orbital lesions comprise a broad spectrum of congenital malformations, inflammatory disorders, vascular anomalies, and
benign or malignant neoplasms. Among the parameters guiding initial diagnostic assessment, laterality represents
a clinically relevant discriminator. Bilateral orbital involvement often reflects systemic or inflammatory processes,
whereas unilateral lesions are more frequently encountered in tertiary referral settings and may warrant targeted imaging
and, when indicated, biopsy for histopathological confirmation.'? (Table 1)

A structured evaluation based on symptom chronology, anatomical compartmentalization, and systemic associations
allows early refinement of the differential diagnosis and may reduce unnecessary invasive procedures (Table 2 and
Table 3)

Imaging underpins work-up and surgical planning: ultrasound for anterior and cystic lesions, CT for osseous changes
or calcifications, and contrast-enhanced MRI for soft-tissue or apical involvement. Functional modalities such as MRA or
PET/CT further assist in delineating vascular or systemic extension.'® In resource-limited settings, ultrasound and CT
may represent first-line screening tools, with MRI reserved for selected cases requiring advanced soft-tissue character-
ization. (Table 4)

Definitive classification relies on histopathology with targeted immunohistochemistry (IHC), including proliferative
indices (e.g., Ki-67). (Table 5).

Table | Laterality Helps Separate Focal Processes (Often Unilateral) from Systemic or Infiltrative Disorders (Commonly Bilateral)

Pathological | Unilateral Lesions Bilateral Lesions
Category
Inflammatory 10I: subacute onset with pain, localized edema, and TED: symmetric, painless proptosis with eyelid retraction and
unilateral myositis or dacryoadenitis; absence of systemic enlargement of extraocular muscles (typically inferior and
disease.? superior rectus); associated with systemic thyroid dysfunction®
Pemphigus®
Infectious Orbital cellulitis: acute painful proptosis, fever, eyelid Rare; usually secondary to systemic infection or severe
edema, and restricted motility; frequently associated with | immunosuppression
sinusitis®
Neoplastic Lacrimal gland tumors, schwannoma, metastases: Lymphoma: slow, progressive bilateral enlargement of the
eccentric proptosis, firm mass, possible diplopia, or lacrimal gland or conjunctiva (salmon patch appearance in MALT),
previous malignancy’ minimal systemic symptoms
Vascular OVMs: gradually progressive, axial proptosis in adults; Rare, typically syndromic or familial
well-circumscribed on MRI®
Traumatic, Orbital fracture or hematoma: acute proptosis or Extensive craniofacial trauma, iatrogenic'®
latrogenic enophthalmos, diplopia, infraorbital hypoesthesia, trauma
history’
Developmental | Dermoid cyst: superotemporal, non-tender mass since Rare, often syndromic when present
childhood; may inflame if ruptured''
Systemic Orbital metastases: rapid-onset unilateral proptosis with | Leukemia (children): acute bilateral proptosis with systemic
or without pain; history of systemic malignancy”"'? symptoms (fever, pallor, fatigue). Sarcoidosis / LCH /
amyloidosis: bilateral, firm lid or lacrimal infiltration with
systemic involvement'?

Abbreviations: O], idiopathic orbital inflammation; TED, thyroid eye disease; MALT, mucosa-associated lymphoid tissue; LCH, Langerhans cell histiocytosis; MRI, magnetic

resonance imaging; OVMs, orbital venous malformations.
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Table 2 Lesion Localization Based on Clinical Signs

Lesion Key Clinical Signs Interpretation

Location

Intraconal Axial proptosis, visual loss, RAPD, optic disc Suggests optic nerve compression; typical of OVMs or optic nerve glioma
edema

Extraconal Eccentric proptosis, globe displacement, motility | Indicates mass effect typical of dermoid cysts, LG tumors, or IOl
restriction

Anterior Palpable mass, eyelid distortion, ptosis, swelling | Easily accessible for biopsy; common in developmental, iatrogenic, or LG

Orbit lesions

Orbital Apex Retrobulbar pain, ophthalmoplegia, visual loss May indicate apex syndrome; mandates prompt MRI to exclude invasive or

compressive lesions

Abbreviations: RAPD, relative afferent pupillary defect; LG, lacrimal gland; IOI, idiopathic orbital inflammation; OVMs, orbital venous malformations.

Table 3 Targeted History Narrows the Differential Before Imaging

Clinical Suggestive of
Variable
Temporal Pattern | Rapid onset — Infectious or vascular (e.g., cellulitis, AV fistulas)®
Gradual onset — Neoplastic (e.g., lymphoma, meningioma)'*
Age Children — Dermoid cysts, lymphangiomas, rhabdomyosarcomaI5
Adults — Lymphoid tumors, LG neoplasms, metastases”'®
Pain Present — Inflammatory or infectious
Absent — Low-grade neoplasia (e.g., lymphoma)
Systemic Fever, weight loss — Hematologic malignancies, granulomatous diseases'®
Symptoms
Past Medical Previous malignancy — suspicion for orbital metastasis'®
History
Ocular Signs Proptosis, diplopia, globe displacement — help define lesion compartment (intraconal vs extraconal) and possible optic nerve/
muscle involvement'”
Risk Factors Trauma, immunosuppression, TED
Abbreviations: AV, arteriovenous; LG, lacrimal gland; TED, thyroid eye disease.
Table 4 Choose Modality by Clinical Question and Anatomic Target
Imaging Modality Primary Indications Diagnostic Strengths and Limits
US (B-scan) For anterior lesions; cystic vs solid Real-time, cost-effective; limited for deep lesions; contraindicated
in open globe'”
CT * contrast-enhanced * | Bone change, trauma, sinus disease, foreign High bone resolution; detects calcifications, foreign bodies, abscess
bodies (“ring enhancement”); extraocular muscles evaluation in TED'®
MRI = Gd + DWI Apical lesions, soft tissue tumors, optic nerve | Superior soft-tissue contrast; defines infiltration or intracranial
compression, OVMs, inflammatory conditions | extension; DWI for lymphoma vs abscess?
PET/CT or SPECT Systemic dissemination, lymphoma staging, Whole-body metabolic assessment; staging and detection of occult
occult malignancy disease.?!
MRA OVMs Non-invasive vascular mapping®

Notes: * Contrast-enhanced CT with iodinated agent when appropriate.f MRI with gadolinium; include DWI when malignancy or abscess is suspected.
Abbreviations: CT, computed tomography; MRI, magnetic resonance imaging; DWVI, diffusion-weighted imaging; PET, positron emission tomography; SPECT, single-photon
emission computed tomography; MRA, magnetic resonance angiography; OVMs, orbital venous malformations.
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Table 5 Key IHC Markers Aid in the Classification of Orbital Lymphoid and Epithelial Tumors

Lesion Category | Key IHC Markers Diagnostic/Prognostic Relevance
Lymphoid CD20+, CD79a+, BCL2+ B-cell lineage confirmation>?*
CDI10-, BCL6- MALT phenotype
Ki67 <10%/>50% Low vs high-grade (MALT vs DLBCL)'®
Epithelial CK7+, CK5/6+, EMA+, MUC4+ | Supports diagnosis of LG
tumors and adnexal carcinomas>®
MYB overexpression Associated with ACC and perineural invasion

Abbreviations: ACC, adenoid cystic carcinoma; LG, lacrimal gland; MALT, mucosa-associated lymphoid tissue; DLBCL,
diffuse large B-cell lymphoma.

Despite technological advances, integrated analyses correlating laterality, compartmental anatomy, imaging charac-
teristics, and immunophenotype in unilateral orbital disease remain limited with most existing diagnostic algorithms
addressing individual modalities rather than a coordinated multidisciplinary workflow derived from real-world tertiary-
center practice.This study presents a tertiary-center cohort of unilateral orbital lesions, aiming to (i) define clinicopatho-
logic patterns that facilitate timely differential diagnosis, (ii) outline a didactic framework for clinical decision-making,
and (iii) promote a multidisciplinary, evidence-based approach to orbital pathology.

Materials and Methods
Design and Setting

Retrospective descriptive case series at the Oculoplastic and Orbital Surgery Unit, Humanitas Research Hospital (Milan,
Italy), a tertiary referral center for orbital disease.

Time Frame
January 2021-March 2025.

Eligibility
Inclusion: unilateral orbital lesion with diagnosis confirmed by excisional or incisional biopsy. Exclusion: contralateral
orbital involvement at presentation or follow-up, or incomplete medical records.

Data Items

Demographics; laterality; symptom onset (acute < 1 mo, subacute 1-6 mo, insidious > 6 mo); pain; history of trauma/
surgery, autoimmune or oncologic disease, prior radiotherapy; key signs (proptosis, palpable mass, ptosis, diplopia, visual
changes); imaging (MRI/CT); procedure type; histology/IHC; treatment; outcomes. Supplementary Materials include

additional clinical and histopathological images supporting the findings of this study. Additional clinical and histopatho-
logical images are available from the corresponding author upon reasonable request.

Imaging

CT for bony changes and calcifications; MRI (T1/T2, fat-suppressed, DWI/ADC; gadolinium when not contraindicated)
for soft-tissue characterization and orbital apex assessment; MRA or PET/CT selectively for vascular mapping or
systemic staging. High-risk lesions underwent radiologic surveillance with MRI at 3, 6, and 12 months, according to
institutional practice.

Surgical Strategy
Excisional biopsy for anterior, well-circumscribed lesions; incisional biopsy for deep or infiltrative lesions; observation
for high-risk cases with benign imaging profile, under structured follow-up.
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Pathology
H&E plus targeted IHC panel (CD20/CD3, CK7/CK5/6/EMA/MUC4, S100/SOX10, D2-40/CD31, Ki-67). Frozen
section used selectively intraoperatively.

Outcomes and Ethics

Primary outcome: final diagnosis; secondary: management pathway, complications, early recurrence. Descriptive statis-
tics using Excel version 16.102 (25101223) applied. Study approved by the Humanitas Research Hospital Ethics
Committee (No. 4967/2025) and conducted per the Declaration of Helsinki. Written consent obtained for publication.
Tumor staging followed AJCC/UICC TNM (8th ed).

Results
Dermoid Cysts of the Orbit

Three male patients (mean age 26 years, range 21-29) presented with orbital dermoid cysts located at the frontozygo-
matic suture. One lesion was congenital and asymptomatic, whereas two manifested acute inflammation following cyst
rupture. All underwent complete excision through anterior orbitotomy. No recurrence or postoperative complications
were observed during follow-up. Demographic, radiologic, and histopathologic data are detailed in Table 6.

Vascular Malformations of the Orbit
Six patients (4 women, 2 men; mean age 56 years, range 52—61) had unilateral extraconal vascular malformations,
mainly in the superior or medial compartment. Lesions included three venous malformations (cavernous type), two
mixed venous—lymphatic malformations, and one superficial venous lesion treated with image-guided sclerotherapy.
Management included excision (n = 3), biopsy + observation (n = 2), sclerotherapy (n = 1).

All patients remained clinically stable with no recurrence or complications during a median follow-up of 18 months
(range 6-30). A comprehensive summary is presented in Table 7.

Table 6 Summary of Clinical, Radiologic, Surgical, and Histopathologic Findings in Three Patients with Orbital Dermoid Cysts

Patient Agel/Sex Side Presentation Imaging Features Surgery Histopathology Outcome

| 23 /M Right | Slow-growing Well-circumscribed cyst with Anterior Intact dermoid cyst with No
superotemporal mass T hyperintensity, bony orbitotomy, keratinizing epithelium, recurrence,
since childhood remodeling complete excision | sebaceous glands good

cosmesis

2 18 /M Left Painful swelling, Heterogeneous cystic lesion, Excision after Ruptured dermoid cyst with Healed, no

erythema, ptosis partial rupture inflammation granulomatous reaction recurrence
control

3 27 M Right | Acute cellulitis-like Fat—fluid level, well-defined En-bloc excision Dermoid cyst with keratin Uneventful

onset, tenderness cyst debris, giant cells recovery

Table 7 Summary of Clinical, Radiologic, Surgical, and Histopathologic Findings in Three Patients with Orbital Vascular Malformations

Case Agel/Sex | Side | Presentation Imaging Features Surgery/Procedure Histopathology/IHC Outcome
No. (Follow-Up)
| 58/F Right | Painless Well-circumscribed Complete excision Chronic dacryoadenitis-like No recurrence
upper-lid extraconal lesion; Tl iso-, (anterior orbitotomy) inflammation*, vascular ectasia; | (12 mo)
swelling T2 hyperintense; no bone CD20+, CD3+, Ki-67 < 2%
erosion
2 54/M Right | Stable orbital Homogeneous Complete excision Cavernous venous No recurrence
mass T2 hyperintensity, smooth malformation; Ki-67 < 2% (24 mo)
margins, low-flow profile
(Continued)
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Table 7 (Continued).

Case AgelSex Side | Presentation Imaging Features Surgery/Procedure Histopathology/IHC Outcome

No. (Follow-Up)

3 61/F Lefc | Upper-lid T2-hyperintense extraconal Complete excision Cavernous hemangioma; CD3| | No recurrence
swelling, lesion, mild mass effect +, Ki-67 < 2% (18 mo)
tenderness

4 52/M Right | Palpable brow | Irregular, heterogeneous Excisional biopsy Mixed venous—capillary— Stable, no
mass lesion involving orbital roof lymphatic angiodysplasia; D2-40 | recurrence

+, orceint

5 59/F Left | Proptosis, Poorly demarcated Incisional biopsy, Combined venous—lymphatic— Stable (6 mo)
anisocoria, inferomedial lesion; mild observation capillary malformation; D2-40+,
motility enhancement elastic fibers confirmed
restriction

6 57/F Left | Recurrent Superficial, compressible Image-guided Venous malformation (no Complete
bleeding, lesion; no infiltration sclerotherapy (3% atypia) occlusion; no
gravitational polidocanol) complications
ptosis

Notes: * Reactive lymphoid infiltrate consistent with chronic dacryoadenitis-like changes adjacent to the venous malformation.

Solitary Orbital Neurofibroma

A 6l-year-old woman presented with progressive upper-eyelid fullness and ptosis following previous orbital surgery.
Examination revealed a firm, painless, superomedial mass without features of neurofibromatosis type 1. Complete removal via
anterior orbitotomy was achieved while preserving levator and neurovascular structures. Histopathologic analysis confirmed
a benign neurofibroma (SOX10/S-100+, Ki-67 < 1%). Recovery was uneventful; no recurrence occurred on follow-up.

|diopathic Orbital Inflammation
Two patients (one woman aged 58 years, one man aged 71 years) were diagnosed with idiopathic orbital inflammation,
one acute eosinophil-rich and one chronic fibrosing subtype, both involving the left orbit.

Acute 10

The acute case presented with a five-year history of intermittent pain and swelling, initially treated as cellulitis with
partial steroid response. The disease culminated in sudden visual decline (VA 0.3), complete ptosis, diplopia, conjunctival
chemosis and episcleral caput medusae vessel dilation. MRI demonstrated diffuse T2-hyperintense inflammation of
orbital fat and extraocular muscles, extending to the optic nerve sheath without bone erosion. Histopathology revealed
eosinophil-rich infiltration and stromal edema without granulomas or vasculitis. Granulomatosis with polyangiitis,
lymphoma, and IgG4-related disease were excluded. Intravenous hydrocortisone (300 mg/day), preferred over high-
dose methylprednisolone pulse therapy in view of the patient’s comorbidity profile, resulted in complete visual and
motility recovery within days.

Chronic 10l

The chronic case developed slowly progressive proptosis and diplopia over two years. Initial corticosteroid therapy was
discontinued due to iatrogenic hyperglycemia. MRI showed a 23x15 mm T1/T2-hypointense inferomedial mass with
restricted diffusion (ADC < 1.0 x 10> mm?/s) and mild bone remodelling. Histopathology demonstrated spindle-cell
proliferation with lymphohistiocytic infiltrates (CD3", CD20", CD163"), Ki-67 < 5%, and MAP2K1 p.F53L mutation.
Surgical debulking improved symptoms and achieved long-term stability at 24 months.

Orbital Meningioma

A 44-year-old woman presented with progressive, painless proptosis, anisocoria, RAPD, and complete motility restric-
tion. Non-contrast CT revealed marked remodelling of the lateral orbital wall and sphenoid wing with mixed osteolytic—
sclerotic pattern and an 8x27 x 24 mm extraconal mass compressing the optic nerve. Subtotal excision with bone
decompression was performed via anterior orbitotomy. Histopathology confirmed a meningothelial meningioma (WHO
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grade I) with syncytial architecture, psammoma bodies, dense fibrosis, and immunopositivity for EMA, vimentin, and
progesterone receptor (80%), Ki-67 < 1%. Postoperative recovery was uneventful, and both vision and motility remained
stable at 18 months; no adjuvant radiotherapy was required.

Epithelial Tumors Involving the Orbit

Five patients (3 women, 2 men; median age 63 years, range 44—73) presented with malignant epithelial tumors extending
into the orbit: adenoid cystic carcinoma (ACC) of the lacrimal gland (n = 1), basal/basosquamous carcinoma (BCC/BSC) of
the eyelid (n = 2), primary mucinous carcinoma (MUC) of the eyelid (n = 1), and Merkel cell carcinoma (MCC) (n=1). All
lesions were right-sided. Routes of spread were direct or perineural in 4 of 5 cases. Table 8 summarizes tumor sites,
imaging, treatment, staging, and early outcomes.

Management included exenteration with or without craniofacial resection (n = 3; Cases 1, 3, 5), wide local excision
with or without radiotherapy (n = 1; Case 4), and planned margin re-excision (n = 1). Histopathology confirmed ACC
with perineural invasion, basosquamous/BCC variants (Case 2-3), mucinous carcinoma with CK7'/GATA3"/ER"/PR"
profile (Case 4), and MCC with regional nodal disease (Case 5). No distant metastases were detected at staging; local
control is pending in the actively treated cases. Details of presentation, imaging, treatment, and staging are summarised in
Table 8.

Discussion
Dermoid Cysts of the Orbit

Dermoid cysts represent the most common orbital tumors in children, accounting for up to 46% of pediatric orbital
neoplasms and 3-9% of all orbital masses.”*?” Their typical location along suture lines, especially the frontozygomatic
junction, reflects the embryologic sequestration of ectodermal rests during development.'!

Step |. Clinical and Radiologic Assessment

The present cases mirror the classic clinicopathologic patterns described in literature.''"*® The first pattern is a slow-
growing, asymptomatic mass detected since childhood, typical of congenital lesions. The second corresponds to an acute,
cellulitis-like presentation caused by rupture of the cyst wall and spillage of keratinous material, leading to chronic
granulomatous inflammation. Published diagnostic pathways for pediatric orbital dermoid cysts are primarily driven by
clinical presentation. In slow-growing, asymptomatic lesions located along typical suture lines, diagnosis relies mainly on
clinical assessment, with CT or MRI selectively used for deep, atypical, or fixed masses to evaluate extent, bony
remodeling, and possible intracranial extension. MRI is the primary imaging modality for evaluating orbital masses in
children, with CT playing a complementary role for bone assessment.® This selective use of cross-sectional imaging,
aims to guide surgical planning rather than establish a histologic diagnosis, as elective complete excision remains the
definitive treatment in uncomplicated cases.”” Recent evidence suggests that even non-midline periorbital dermoid cysts
carry a 7% risk of intracranial extension, supporting preoperative imaging in atypical or deep lesions.*”

In contrast, acute cellulitis-like presentations following cyst rupture follow a different pathway, analogous to orbital
cellulitis, in which urgent cross-sectional imaging is recommended to differentiate inflammatory rupture from infection,
exclude abscess formation, and determine the need for prompt surgical intervention.®*

Cross-sectional imaging is pivotal for delineating lesion extent and guiding surgical planning: CT demonstrated
sharply marginated, low-density masses with occasional calcifications and bony remodeling, whereas MRI demonstrated
T1 hyperintensity, heterogeneous T2 signal, and occasional fat—fluid levels, reflecting lipid-rich cystic content.*® Figure 1
illustrates the diagnostic and management algorithm for congenital orbital dermoid cysts, integrating clinical presenta-
tion, imaging findings, and surgical strategy.

Step 2. Management and Histopathology

All patients underwent surgical excision, as complete surgical excision remains standard to prevent rupture, chronic
inflammation, and secondary deformity. Anterior orbitotomy under general anesthesia was performed in each case, with
emphasis on intact removal to prevent keratin spillage and subsequent lipogranulomatous inflammation.”® In Case 3,
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Table 8 Summary of Clinical, Radiologic, Surgical, and Histopathologic Findings in Patient with Malignant Epithelial Tumors

Case | Agel/Sex Side Primary Histology/ Key Imaging Procedure Pathology/IHC AJCC Adjuvant Early outcome
Site (8th)

[ 59F R Adenoid cystic T2-hyperintense, enhancing Exenteration + lateral wall/ Cribriform ACC, cT4aNOMO RT planned No residual on
carcinoma, lacrimal extraconal mass; roof roof removal perineural invasion; CK7 postop MRI;
gland (superolateral scalloping; SR displacement +, p63+, MUC4—; Ki-67 surveillance
orbit) =8%

2 90F R lower lid = | Infiltrative BCC with Orbital extension on MRI; Wide excision (lid) + Basosquamous/BCC; BerEP4 | cT3aNOMO RT indicated Local control

preauricular squamoid change parotid focus on US/MRI parotid resection +/p63+ after surgery;
oncology f/u

3 5IM R lower lid Basosquamous Progressive lid/orbital Orbital exenteration + Basosquamous carcinoma cT3aNOMO | To be defined Post-op
carcinoma with orbital infiltration temporalis flap (biopsy); final pending (clinical) reconstruction;
invasion awaiting final

path

4 63M R lower lid Primary cutaneous Local disease; no nodes on Excision + margin CK7+, GATA3+, cT2bNOMO | Consider re-excision Oncology flu;
mucinous carcinoma imaging enlargement (apical positive) mammaglobin+, ER/PR+, re-excision

CK20-/TTFl—; Ki-67 3-5% planning
5 73F R periocular Merkel cell PET/CT negative distant; Craniofacial resection, MCC (final margins pending) | cT2ZNIMO | To be defined (RT/IO) Reconstruction
— orbit carcinoma with nodal regional nodes positive parotidectomy, radical neck completed;
disease dissection + exenteration awaiting final
path

|e 32 odwoy
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M:F = 2:1, children and young adults

Typical age ,
Lesion along suture lines (frontozygomatic junction)
Location
History since childhood (asymptomatic form) or recent inflammation
Evolution (ruptured form)
Jr———— Cellulitis-like signs: teqdemess,
Signs erythema, ptosis
Differential Congenital dermoid Ruptured Orbital
diagnoses cyst dermoid cyst cellulitis
MRI*
T1 Iso- to hypointense Hyperintensity
T2 Homogeneously hyperintense Heterogeneous

Morphology Low density mass + calcification Occasional fat - fluid levels

Incomplete capsule

Margins Well circumscribed

Management

Complete surgical

excision t

Definitive Congenital dermoid Clinical No recurrence *
diagnosis cyst Outcomes Minimal morbidity

Figure | Diagnostic—therapeutic flowchart for congenital dermoid cysts.

Notes: * Imaging with MRI or CT is indicated for deep, fixed, or atypically located lesions, or when there is suspicion for bony involvement or intracranial extension.
Superficial cysts are typically removed via a direct or eyelid crease incision, while deep or intraosseous lesions may require a lateral orbitotomy.} Clinical outcomes are
excellent with complete excision, with minimal risk of visual sequelae or recurrence.
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intraoperative rupture occurred and was successfully managed with copious irrigation and meticulous clearance of
residual debris. Histopathology confirmed dermoid cysts in all patients, showing keratinizing squamous epithelium
with sebaceous glands and hair follicles. Ruptured lesions exhibited foreign-body granulomatous inflammation with
multinucleated giant cells, cholesterol clefts, and keratin debris, whereas intact lesions contained laminated keratin within
a well-formed epithelial lining.'" Postoperative recovery was uneventful in all cases, with no recurrence observed during
follow-up and satisfactory functional and aesthetic outcomes achieved, without the need for adjunctive medical therapy.

Vascular Malformations of the Orbit

OVMs are congenital, low-flow anomalies encompassing venous, lymphatic, and mixed subtypes. Although benign, their
overlap with neoplastic or inflammatory lesions often complicates diagnosis and can lead to unnecessary surgery.®2%>!
Figures 2a and Figure 2b illustrate the diagnostic—therapeutic workflow, emphasizing a shift toward multidisciplinary,
function-preserving management..

A three-step diagnostic approach (clinical-radiologic assessment, histopathologic confirmation, and management)
mirrors the International Society for the Study of Vascular Anomalies (ISSVA) classification framework, which stratifies
vascular malformations into simple (venous, lymphatic, arteriovenous) and combined subtypes based on clinical,
imaging, and genetic features.>>*> The ISSVA system emphasizes that accurate classification is essential for appropriate
treatment selection, as different OVM subtypes (OVM1, OVM2, OVM3) exhibit distinct clinical behaviors and require
tailored management strategies.”>

Step I. Clinical and Radiologic Assessment
OVMs usually present as painless, slowly progressive masses with positional change or compressibility, though
manifestations depend on the dominant vascular component.” In Cases 1-3, venous-dominant lesions caused gradual
proptosis and eyelid swelling; Case 3 developed gravitational ptosis from a chronic medial canthal malformation.
Figure 3 shows a representative case. Case 5 showed proptosis, diplopia, and anisocoria due to mixed angiodysplasia.

The ACR Appropriateness Criteria recommend MRI without and with IV contrast as first-line imaging for suspected
orbital vascular lesions, with CT reserved for delineating calcifications, osseous involvement, or dynamic assessment
with Valsalva maneuver.** MRI patterns guide early differentiation: T1-isointensity and marked T2-hyperintensity typify
venous malformations, while heterogeneous signal and irregular borders suggest mixed or lymphatic forms. Recent
studies confirm that structural MRI at 3 Tesla can differentiate cavernous venous malformations (OVM1) from other
orbital lesions with 93% accuracy using a signature combining T2 hyperintensity relative to cortex, chemical shift
artifact, and single starting point of enhancement.”® Lack of diffusion restriction or arteriovenous shunting confirms
a low-flow, non-proliferative profile over malignancy or inflammatory pseudotumor.*’

Long-standing lesions may show fatty degeneration or orbital-wall remodeling rather than invasion, as seen in Case 2.
In Case 2, mild enhancement near the superior rectus mimicked malignancy, highlighting how mass effect and motility
restriction can resemble orbital tumors. This represents a recognized diagnostic pitfall: acute thrombosis in venous
malformations can present with peripheral rim enhancement and T2 hypointense core, mimicking abscess or tumor, and
requires careful clinical correlation.

Step 2. Histopathology

Diagnosis relies on thin-walled, non-proliferative vascular channels with flat endothelium and low Ki-67 (< 2%).
Immunostains such as CD31, D2-40, and orcein confirm venous or lymphatic lineage.*® One excised lesion (Case 1)
showed chronic dacryoadenitis-like inflammation and vascular ectasia, indicating reactive changes secondary to chronic
venous congestion.

Step 3. Management
Management should be tailored within an interdisciplinary framework, favoring individualized surgical planning over
radical excision.”*° Therapeutically, the stepwise approach used in this series mirrors published recommendations.
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Clinical Presentation

High surgical risk

Clinical Outcomes

Signs Longstanding lesion " ided
Gradual proptosis (~3-5 mm), upper eyelid swelling and gravitational ptosis, hyperopic Functional symptoms e Favorable aesthetics
i i sclerotherapy
shift, visual obscurations A No recurrence
Physical - bk Jsts Minimal morbidity
examination Fundal abnormalities (choroidal folds, disc edema) polidocanol
Evolution Intermittent volume fluctuation, episodes of spontaneous hemorrhage
Peri-operative Complications
Location Intraconal Extraconal or Diffuse, poorly Variable :,onw“sﬂu;f,l:::;mhkmls
i Capsular rupture > Hemorrages
periorbital defined Functional symptoms = -
Painless, gradual Intermittent Disproportionate ;:;::IZ L Extraocular myscle rr_\anip_u lation or
Signs proptosis, non- proptosis with Diffuse swelling, pain, RAPD, fibrosis —> Diplopia
pulsatile Valsalva, positional ill-defined mass ecchymosis, _
variation episodes of bleeding Fat removal or scarring —>
Incidental finding Poorly Low surgical risk Enonhfhalmos or contour
Physical or slow-growing, Distensible with circumscribed, Soft, compressible, Uncertain diagnosis irregularities
ecamination often valsalva maneuver infiltrative may have bluish En-bloc excision _
asymptomatic discoloration not feasable Infections
Cavernous Infiltrating
Mixed Vi
Differential Venous Varix Venous " p:::" Suspicious
diagnoses Malformation (ovm2) Malformation [ | HPRLE O tesion®
(ovmi) (ovm3)
MRI (£ Angio sequences) T
Iso- to hypointense (OVM1,2); heterogeneous T1 Heterogeneous
(ovm3)
Homogeneously hyperintense (OVM1), ” Heterogeneous, Definitive OVMs Mixed Venous-Lymphatic
hyperhyntense (OVM2); heterogeneous (OVM3) fluid-fluid levels £ diagnosis Malformations
Progressive, nodular, single starting point Ao mbinal
(OVM1); minimal/absent (OVM2); patchy/intense Enhancement
(ovm3)
Encapsulated (OVM1); well defined when Margins Poorly defined, variable
disended (OVM2); infiltrative (OVM3)
Slow-flow: No AV shunt (OVM1); venous PUMAPYPRN  Slow-flow, no arterial component,
connections (OVM2); poorly defined (OVM3) fluid-fluid levels
_' Diffusion Variable, may show restricion
No restriction § if hemorragic
Cr o High surgical risk
=L Benign histologic profile Watchful
(if not done yet) Minimal or no symptoms waiting
Clinical Outcomes Clinical Outcomes

6-0 nylon sutures
removal after 7 days

Visits:
1w, 15d, 2mo, yearly

Periodic imaging and

ophthalmologic
evaluation

Figure 2 (a)Diagnostic flowchart for orbital venous malformations (A) Coronal TI-weighted TSE sequence shows a well-circumscribed, mildly hyperintense extraconal
lesion displacing the medial rectus muscle. (B) Fat-suppressed T2-weighted Dixon image reveals homogeneous hyperintensity with suppression of surrounding fat. (C)
Diffusion-weighted imaging (b800) shows no signal restriction. (D) Corresponding ADC map confirms preserved diffusivity, supporting a benign, low-flow vascular etiology. *
Suspicious lesion indicates atypical clinical or MRI features not consistent with a typical low-flow venous malformation (e.g., rapid growth, disproportionate pain or
neurologic signs such as RAPD, infiltrative margins, discordant diffusion restriction, or unusually aggressive enhancement), warranting escalated work-up and possible biopsy.'r
MRI (£ Angio-MR) is recommended for lesion mapping and subtype characterization; Angio-MR is particularly useful when Valsalva-dependent distensibility or venous
connections are suspected (typical of OVM2) and to exclude an arterial component. Fluid—fluid levels with recurrent ecchymosis or bleeding favor a combined venous—
lymphatic malformation, especially in heterogeneous lesions with variable location.t DWI/ADC helps confirm low-flow behavior: OVM-OVM2 typically show no restriction
with preserved ADC (ratio ~1.6—1.8). Restricted diffusion should prompt caution for hemorrhage/thrombosis or non-vascular mimickers, consider orbital lymphoma when
ADC <0.8 x 102 mm?s. (b) Therapeutic flowchart for orbital venous malformations.

(i.) Complete en-bloc excision remains the treatment of choice for symptomatic, encapsulated cavernous venous
malformations, as demonstrated in Cases 1-3 in this series. Capsule preservation is essential to prevent post-
operative inflammation secondary to intraoperative rupture.® Colletti et al identified OVM1 as a distinct subtype
amenable to transnasal endoscopic excision for medial or superomedial lesions, achieving excellent outcomes with

minimal morbidity.*
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Figure 3 OVM at the medial canthus presenting as a longstanding bluish, compressible mass with gravitational ptosis.

(ii.) Incisional biopsy and observation are appropriate for mixed venous—lymphatic malformations (Cases 4-5), where
the lesion’s indolent course and benign histology justify a conservative strategy once malignancy has been
excluded. Regular imaging and patient counseling ensured compliance.’” However, recent evidence suggests
that observation alone may not be optimal for all patients: more than 60% of venous malformations reportedly
progress during adolescence, supporting consideration of earlier intervention even for asymptomatic lesions. For
lymphatic malformations, spontaneous regression is rare.

(iii.) Image-guided sclerotherapy represents an effective, minimally invasive option for superficial venous malforma-
tions or patients with high surgical risk, such as monocular individuals (Case 6). Its safety profile in the periorbital
region is well established. Systematic reviews report 54.9% complete cure rates for low-flow orbital vascular
malformations, with 3.4% risk of emergent decompressive surgery and 2.7% risk of vision loss.*® Among
sclerosants, the intralesional injection of polidocanol is preferred periorbitally due to its low inflammatory profile.
Sclerotherapy is performed under fluoroscopic control using 3% polidocanol, diluted in normal saline solution,
with real-time ophthalmologic monitoring of intraocular pressure and ocular motility, followed by post-procedural
imaging confirmation.”® However, critical evidence challenges the long-term efficacy of sclerotherapy for
distensible venous-dominant malformations: Cohen et al reported universal recurrence after sclerotherapy
(mean 3.5 treatments), whereas embolization with excision achieved 100% symptom resolution with no recur-
rences over 3 years (p < 0.001).>° Alternative sclerosants such as pingyangmycin (bleomycin) have shown 94%
marked-to-moderate improvement in low-flow OVMs with minimal adverse events.*’

(iv.) Emerging medical therapies with sirolimus have shown promise for refractory pain, swelling, and coagulopathy
associated with venous malformations, with 82.5% partial response rates in Phase 2 trials, representing an
evolving treatment option for extensive or refractory lesions.*'

Solitary Orbital Neurofibroma
Solitary orbital neurofibromas are rare benign peripheral nerve sheath tumors typically presenting as solitary, slow-
growing masses, often without systemic manifestations of NF1 (Figure 4).

Step I. Clinical and Radiologic Assessment

Clinically, they may mimic cavernous hemangioma, schwannoma, or low-grade mesenchymal tumors. Therefore,
published pathways rely on MRI as the first major discriminating step rather than symptoms alone.>® Consistently
with literature, MRI demonstrated a 2.3-cm T1-hypointense, T2-heterogeneous extraconal lesion encasing the lateral
rectus and producing mild bony remodeling without erosion, consistent with a chronic, benign process.*?
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Clinical Presentation

Symptoms Progressive upper eyelid fullness with mechanical ptosis
Physical Firm, non-pulsatile,
examination non-tender superolateral mass
Systemic No signs of inflammation or NF1 stigmata
clues
MRI
T Hypointense, “target sign”: a central
hypointense fibrous core with a hyperintense
peripheral rim *
2 .
Heterogeneous hyperintense
Margins Circumscribed, with remodelling of lateral
orbital wall
Differential | Lymphatic-venous malformation Schwannoma Low-grade Neurofibroma
diagnoses sarcoma
Management Biopsy* +/- surgical debulking
Morphology ICH profile Differential exclusion

Definitive diagnosis Neurofibroma Management Anterior orbitotomy + lesion excision

Figure 4 Diagnostic—therapeutic flowchart for orbital neurofibroma (A-C) MRI: well-circumscribed, solid extraconal lesion in the right superolateral orbit; lateral orbital
wall invasion from subcutaneous tissues, T |-weighted images hypointensity (C, blue asterisks), T2 heterogeneous hyperintensity. (D) H&E low magnification: interlacing
spindle cells in a collagenous stroma; (E) high- magnification: elongated wavy nuclei and pale cytoplasm without atypia, mitotic figures or necrosis; (F) IHC: diffuse SOX10+
nuclear staining}. T SOX10 and S-100 positivity confirm neural crest origin, supporting the diagnosis of neurofibroma. } Absence of cytokeratins (CK AEI/AE3), MelanA, and
HMB45 excludes epithelial and melanocytic mimickers.
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Step 2. Histopathology

A transcutaneous anterior orbitotomy via an eyelid crease incision provided optimal access to the anterior extraconal
space while preserving function and cosmesis. Under magnification, the solid gray-yellow nodular mass (~2.3 c¢m) was
excised with minimal disruption to the levator palpebrae superioris, superior oblique tendon, and neurovascular bundles,
despite moderate adherence to surrounding tissues. Accurate histopathologic characterization is essential to differentiate
neurofibroma from other spindle-cell orbital tumors. The lesion demonstrated interlacing spindle cells with diffuse
SOX10 and S-100 positivity and low proliferative index.*®

Step 3. Management
Complete excision via an anterior orbitotomy offers excellent exposure with minimal morbidity. Long-term surveillance
is advised because of possible late recurrence, although prognosis remains favorable after total removal.

|diopathic Orbital Inflammation
101, or orbital pseudotumor, represents a non-infectious, non-neoplastic inflammatory disorder of uncertain etiology that
may mimic cellulitis, vasculitis, or lymphoma.’

IOI remains a diagnosis of exclusion and should be considered in patients with subacute orbital symptoms (e.g.,
proptosis, pain, chemosis, diplopia, lid edema) in the absence of infection, malignancy, or systemic disease.” Published
diagnostic pathways for IOl emphasize a subtype-driven sequence that closely mirrors the present workflow. The 2017
Orbital Society Consensus criteria distinguish myositic IOI, in which a short therapeutic trial of systemic corticosteroids
may serve as a key diagnostic maneuver, from nonmyositic or infiltrative I0I, where tissue diagnosis is recommended
before corticosteroid therapy to avoid obscuring lymphoma, IgG4-related ophthalmic disease, and other mimicking
conditions.>**

In this cohort, both acute and chronic 101 presentations are illustrated. Figures 5a and Figure 5b show the diagnostic

and therapeutic workflow.

Step I: Clinical and Radiologic Assessment

Within imaging-based pathways, contrast-enhanced MRI is considered the first-line modality, with diffusion-weighted
imaging (DWI) serving as an adjunct to triage inflammatory disease versus lymphoproliferative disorders.**” The
radiologic patterns observed in this series are consistent with published imaging signatures, with acute 101 typically
demonstrating T2 hyperintensity and diffuse soft-tissue involvement, whereas chronic or fibrosing IOl may appear
T2 hypointense with associated diffusion restriction.*> Absence of bone erosion or abscess formation helps exclude
infection or neoplasm.*® In fulminant cases, biopsy should precede corticosteroid therapy to preserve histologic
features.*®

Step 2: Histopathology

Acute IOI (Case 1) showed eosinophil-rich infiltration without granulomas, suggesting immune dysregulation.** Chronic
IOI (Case 2) demonstrated fibrosing, spindle-cell proliferation with lymphohistiocytic infiltrates and MAP2K1 p.F53L
mutation, consistent with low-grade fibroinflammatory behavior. Moreover, immunostains (CD3, CD20, CD163) in case
2 confirm polymorphic composition, excluding lymphoma and IgG4-related disease.’

Step 3: Management

A multidisciplinary approach involving Ophthalmologist, ENT, rheumatologist, and oncologist is essential. From
a therapeutic standpoint, the stepwise management strategy adopted in this series reflects contemporary pathways that
retain systemic corticosteroids as first-line therapy, with rapid symptomatic improvement often confirming diagnosis,
while reserving immunomodulatory agents for refractory or relapsing disease.’® Chronic or relapsing cases may require
surgical debulking, methotrexate, or rituximab. As a matter of fact, recent comparative studies and interventional trial
data further support rituximab as an effective option in selected cases of refractory orbital inflammatory disease.’’ In
vision-threatening inflammation, orbital decompression can restore optic nerve function while histologic confirmation is
awaited. Long-term multidisciplinary follow-up is recommended given the risk of relapse or fibrosing transformation.
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Clinical Presentation Clinical Presentation

Evolution Rapid onset (hours to days) Evolution Slowly progressive

Ocular signs Painful proptosis, diplopia, eyelid edema, erythema, Ocular signs Ptosis, diplopia, mild erythema
chemosis, No visual loss unless optic nerve

compression occurs Systemic signs Systemic workup usually negative, possibly fever

Symptoms Marked pain on eye movement

Systemic signs Systemic workup usually negative, possibly fever

Eosinophilic Idiopathic
Differential Orbital Fungal rbital
diagnoses [ cellulitis with polyangiitis Inﬂ:mm:ﬂon

YR Hyporintense fibrosclerotic
mass, mild-moderate heterogeneous
enhancement

LLEE D Indistinct margins. No bone erosion

2 Homogeneous hyperintense DWI/ADC Restricted diffusion, low ADC*

Involvement of extraocular
muscles and orbital fat, no
bone erosion

Margins

DWI/ADC Absence of true diffusion
restriction*

Management

Incisional biopsy t

Management Clinical Outcomes

Corticosteroid Rapid response to steroids,
Thera)
PY Low recurrence rate

is | Chronic idiopathic l Clinical No recurrence
oS c orbital inflammation O mal morbidity
b

Figure 5 (a) Diagnostic—therapeutic flowchart for acute I0L(A-F) Coronal MRI: T2-hyperintense inflammatory mass involving orbital fat and extraocular muscles,
hypointense on T (C, red asterisk), without bone erosion.DWI: mild hyperintensity with preserved diffusivity on ADC mapping (E-F), consistent with benign inflammation.}
Biopsy should precede corticosteroid therapy to prevent histologic distortion.(b) Diagnostic—therapeutic flowchart for chronic IOl. (A—C) Axial T1- and T2-weighted MRI:
hypointense fibrosclerotic mass with indistinct margins from the medial rectus and restricted diffusion (low ADC).(D-E) H&E hypocellular hyalinized stroma with spindle-cell
proliferation, histiocytic elements, and lymphoid aggregates.(F) Low Ki-67 (< 5%); (G) diffuse vimentin positivity.lHC excluded malignancy (negative ALK, actin ML, CD3,
CD20, CDI63, CK AEI/AE3, S100, SOX 10, STAT6), supporting fibrosing IOl.*In chronic IOI, diffusion restriction reflects fibrosclerotic tissue and should be interpreted in
conjunction with clinical course and histopathology.}Depending on lesion size, location, and clinical impact, either incisional or excisional biopsy may be performed.

Orbital Meningioma
Orbital meningiomas account for 1-2% of orbital tumors and may arise primarily from the optic nerve sheath or

secondarily from sphenoidal or cavernous origins.'*?

Step I: Clinical and Radiologic Assessment

Published studies emphasize a stepwise, imaging-driven approach in which MRI and CT are complementary: MRI for
soft-tissue definition and optic nerve involvement, CT for hyperostosis and osteosclerotic bone remodeling, hallmark
features that differentiate spheno-orbital meningiomas from fibrous dysplasia or metastatic disease.”® This approach is
endorsed by the European Association of Neuro-Oncology (EANO) guidelines.>*
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Step 2: Histopathology

Across published pathways, WHO grading is the central decision point, directly determining prognosis and adjuvant
therapy: Grade I lesions display minimal mitoses, strong progesterone receptor positivity, and low proliferative index,
and are managed with surgery and surveillance.” Grade II-III tumors require adjuvant radiotherapy or stereotactic

radiosurgery.>>¢

Step 3: Management

Published algorithms emphasize symptom-driven, function-preserving management, recognizing that complete resection
is often limited by proximity to the optic nerve and cavernous sinus.’® Surgical decompression provided dual benefit: (i).
histological confirmation, since grading is essential for therapy, WHO Grade I can be monitored after resection, whereas
higher grades may require radiotherapy; and (ii). relief of compressive optic neuropathy, thereby preserving visual
function.”>~°

Long-term follow-up remains mandatory due to the risk of recurrence or intracranial extension.’*> Figure 6 shows

the diagnostic and therapeutic workflow.

Epithelial Tumors Involving the Orbit

Epithelial malignancies may invade the orbit via direct extension or perineural spread, carrying high risks of local
recurrence and functional loss. Clinical warnings signs include rapid growth, ulceration, pain, eyelid destruction, and
globe displacement.’’

The diagnostic and therapeutic workflow for malignant epithelial tumors is summarized in Figure 7, outlining red-flag
clinical features, differential diagnosis, and tailored management strategies based on histopathologic subtype and
immunophenotypic profile. A representative case of lacrimal gland adenoid cystic carcinoma (ACC) is illustrated in
Figure 8.

Step I: Clinical and Radiologic Assessment

Imaging (CT for bone; contrast MRI for soft-tissue/perineural disease) defines extent. The ACR Appropriateness Criteria
recommend MRI orbits with IV contrast as the optimal modality for suspected orbital malignancy, with CT reserved for
bone involvement.>*

Step 2: Histopathology

Histopathology with IHC confirms diagnosis, determines margin status and depth of invasion, and guides adjuvant
therapy.”® In this setting, Mohs micrographic surgery (MMS) is the standard of care due to superior margin control and
tissue preservation.”® Primary MUC shows mucin pools with epithelial islands and a CK7"/GATA3"/ER"/PR" profile.®
For ACC, perineural invasion is a key prognostic factor, and basaloid/solid histologic subtype correlates with worse
disease-specific survival.®!

Staging followed American Joint Committee on Cancer (AJCC) 8th edition criteria, which standardize TNM
classification for eyelid carcinoma, MCC, and ACC. Validation studies confirm that T category per AJCC 8th edition
is predictive of nodal metastasis, distant metastasis, and disease-specific survival, with T2c or worse associated with
higher risk.®® The criteria used in this study are summarized in Table 6.°* (Table 9)

Step 3: Management
Management is Multidisciplinary
(i) ACC of the lacrimal gland: often requires exenteration + adjuvant RT due to perineural invasion (Figure 9); however,
contemporary evidence supports multimodal treatment with neoadjuvant intra-arterial cytoreductive chemotherapy
(IACC), surgery, and extended-field radiotherapy as superior for local tumor control and eye salvage (5-year survival
84% vs. 72%; HR 0.4).%!

(il) BCC/BSC with orbital invasion: complete excision with margin control £ RT; hedgehog inhibitors (e.g.,
sonidegib), may enable organ preservation in selected BCC cases;** cemiplimab is approved for locally advanced or

16 https: Clinical Ophthalmology 2026:20



Clinical Presentation

Typical age F>M45yo
Evolution Progressive painless proptosis, + retrobulbar pressure/pain
Signs EOM restriction, RAPD, anisocoria, optic disc pallor or edema
Differential Sarcoidosis, Lymphoproliferative Meningioma
diagnoses 101 disease

Density Iso- to hyperdense compared to brain
parenchyma
Calcification Low density mass + calcification (25%)
Morphology Well-defined, lobulated or en-plaque
growth
MRI
T1 Isointense to brain cortex
Mild hyperintense
Post contrast homogeneous enanchement
Morphology
Dual tail sign
Management
Biopsy +/-
complete surgical Grade
excision
trough anterior
orbitotomy Grade II-1ll
Definitive diagnosis Meningioma I
Grade | Compressive Grade II-lI
+ symptoms or or
stable vision uncertainity recurrence

Watch and wait

+
MRI surveillance

Figure 6 Diagnostic-therapeutic flowchart for orbital meningioma. (A) Non-contrast coronal CT: hyperdense extraconal mass adjacent to the lateral rectus muscle on the
left side, with well-defined borders and no intraconal extension (arrow).(B) Bone window demonstrates frontal bone remodeling with irregular hyperostosis and an
osteosclerotic pattern, highly suggestive of spheno-orbital meningioma (arrow).
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Rapidly enlarging eyelid/orbital mass. Ulceration, pain, bleeding, Recurrent lesion after excision

Clinical
Presentation

Eyelid destruction, globe displacement. Motility restriction/diplopia. Neuropathic pain (perineural invasion)

diagnoses

e (P | | [p— —

Clinical Ulcerated & indurated
Presentation lesion, keratin pearls
Regional node metastasis
(20%)
Wide local excision
Management 4

Mohs micrographic
surgery
Advanced, metastatic:

Cisplatin-based
chemoradiotherapy

Immunotherapy:

PD-1 inhibitor
Cepilimab, Pemrolizumab

Perineural spread:

Adjuvant radiotherapy Radiotherapy

Define orbital invasion

Resembles chalaziosis
slow-growing, gelatinous,
ill-defined eyelid lesion,
sometimes extending to
the fornix or conjunctiva

Red-violaceous nodule,
fast-growing

Nodular/ulcerative lesion,
pearly edges,
telangiectasias

Wide local excision

Wide local excision Wide local excision
-4

k4 *
Mohs micrographic Mohs micrographic
surgery surgery

Sentinel lymph node
biopsy

Perineural spread:

Adjuvant radiotherapy

Mohs micrographic
surgery

Locally advanced, Advanced, metastatic:

uresectable:

Hedgehog inhibitors:
Vismodegib, Sonidegib

Immunotherapy:

checkpoint inhibitor
Avelumab, Pemrolizumab,
Nivolumab

Adjuvant radiotherapy

Immunotherapy:
Cepilimab, anti-PD-1

Uresectable:

Sentinel lymph node
biopsy

Assess systemic dissemination*

MRI/CT PET/CT ncologic Cour

Figure 7 Diagnostic—therapeutic flowchart for malignant epithelial tumors involving the orbit.
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Clinical Presentation

Middle-aged adults, slight female predilection.

Painful progressive proptosis, superolateral globe displacement.

Diplopia
Pain: strongly suggestive of perineural invasion

Lobulated superolateral mass with scalloping T1iso- to hypointense, T2 hyperintense,
or erosion of orbital roof/lateral wall. heterogeneous post-contrast enhancement.

Management Radical resection

(often orbital
exenteration)

Adjuvant radiotheraphy
(IMRT or proton beam)

High recurrence rate

TR OUTrOTeS Distant metastasis (lung, brain) possible

Lifelong multidisciplinary follow-up

Figure 8 Diagnostic—therapeutic flowchart for ACC of the lacrimal gland.(A) Axial T2-weighted Dixon image: hyperintense extraconal lesion near the superior rectus with
clear fat suppression.(B and C) Coronal T| and post-contrast fat-suppressed sequences: hypointensity and strong enhancement.(D and E) DWI (b = 1000) and ADC: high
diffusivity, consistent with slow-growing behavior.(F-K) Histopathology: cribriform *“Swiss-cheese” architecture with pseudocystic spaces and basophilic material; perineural
infiltration (H&E 4x—20x).IHC: CK7*/EMA*/MUC4", Ki-67 = 10%, confirming ACC.
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Table 9 Staging Criteria for Epithelial Orbital Tumors (AJCC 8th Edition)

System (AJCC 8th ed). Component Definition
Eyelid carcinoma (SCC, BCC, mucinous) | TI <5 mm, limited to eyelid skin
T2a 6—10 mm or full-thickness <10 mm
T2b 11-20 mm or full-thickness >10 mm
T3a >20 mm or periocular invasion (tarsus, conjunctiva, canthus)
T3b Bone invasion
T4a Orbital invasion
T4b Intracranial/sinus extension
Merkel cell carcinoma Tl <2 cm
T2 2-5cm
T3 >5 cm
T4 Invasion of bone, muscle, fascia, or cartilage
Lacrimal gland carcinoma Tl <2 cm confined to gland
T2 2—4 cm, no bone invasion
T3a >4 c¢m or bone erosion
T3b Periosteal invasion
T4a Invasion of orbital bone, skull base, paranasal sinuses
T4b Intracranial extension (cavernous sinus, brain)
N NO / NI Absence / presence of regional node metastasis
M MO / MI Absence / presence of distant metastasis

metastatic SCC.®> Recent evidence demonstrates MMS is associated with improved outcomes compared to wide local
excision for high-stage cSCC (local recurrence 9.6% vs. 19.8%:; disease-specific death 7.1% vs. 17.5%).°

(ii1) Primary MUC: wide local excision with margin control; sentinel node assessment can be considered.

(iv) MCC: aggressive resection with nodal management, adjuvant RT/systemic immunotherapy per staging.®*¢77°
For periocular MCC, MMS or PDEMA is preferred for margin control.”’

Overall, optimal treatment relies on complete excision with margin control and tailored adjuvant therapies guided by

a multidisciplinary tumor board.’®"!

Figure 9 Orbital exenteration specimen following radical orbital exenteration for LG ACC. The globe is en-bloc with surrounding periorbital soft tissues and adnexal
structures, following oncologic resection principles. The specimen demonstrates intact removal with macroscopically clear margins to minimize the risk of perineural spread
and local recurrence.
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Limitations

This study is limited by its retrospective design, small sample size, and single tertiary referral setting, which may have
introduced a selection bias toward more complex cases and limits generalizability. The absence of a non-
multidisciplinary control cohort restricts comparative outcome assessment, and patient-reported outcome measures
were not systematically collected, precluding a comprehensive evaluation of functional and quality-of-life endpoints.
Future prospective, multicenter studies with larger cohorts and validated outcome instruments are needed to confirm the
diagnostic and therapeutic benefits of structured multidisciplinary pathways for unilateral orbital disease.

Conclusions
This clinicopathological series illustrates the diagnostic complexity of unilateral orbital lesions and the value of an
integrated clinical, radiologic, and histopathologic approach. Rather than introducing novel diagnostic tools, the study
offers a pragmatic synthesis of established methods into reproducible decision pathways applicable to real-world clinical
practice.
Close collaboration among ophthalmologists, radiologists, pathologists, and oncologists enabled accurate lesion
stratification, appropriate surgical planning, and tailored adjuvant management while prioritizing functional preservation.
Beyond individual findings, this work emphasizes the educational and practical relevance of a structured diagnostic
framework. Although developed in a tertiary referral setting, the adaptability of the proposed workflow may support
earlier diagnostic reasoning, timely referral, and avoidance of unnecessary interventions across different levels of care.
Further prospective and multicenter validation will be essential to quantify its impact on diagnostic efficiency, clinical
outcomes, and resource utilization.
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