


From Breast to Sclera: A Silent and Devastating Invasion


Abstract
Aim: This case report highlights about a silent and devastating invasion of Scleral metastases.
Introduction: Ocular metastases remain a rare manifestation of systemic malignancies. Scleral involvement is an exceptionally uncommon presentation, often mimicking inflammatory conditions, which may delay diagnosis and management.
Case presentation: We present the case of a 48-year-old woman with a history of left breast invasive ductal carcinoma diagnosed three years earlier. She underwent conservative treatment, lymph node dissection, chemotherapy, radiotherapy, and was maintained on Tamoxifen. She consulted the emergency department for a painful red left eye evolving over three days. Ophthalmologic examination revealed an 8/10 best-corrected visual acuity, a firm scleral nodule with vascular disorganization, and dilated scleral vessels. Systemic workup showed multiple cutaneous nodules, left pleural effusion, and axillary lymphadenopathy. Histopathological examination confirmed metastatic involvement of the sclera from breast carcinoma. Despite corticosteroid therapy, the lesion progressed. Imaging revealed multiple pulmonary metastases and an intra-auricular thrombus, leading to comprehensive oncologic management.
Discussion: Scleral metastases are extremely rare and often masquerade as nodular scleritis. The presence of a treatment-resistant scleral nodule in a neoplastic context should raise suspicion of secondary malignancy. A biopsy is crucial to confirm the diagnosis and initiate timely oncologic care.
Conclusion: Although uncommon, scleral metastasis should always be considered in patients with a history of malignancy presenting with atypical ocular symptoms. Early recognition can improve overall prognosis and quality of life.
Keywords: Breast cancer, Scleral metastasis, Ocular oncology, Secondary tumor, Nodular scleritis

Introduction
The paradigm of breast cancer management has been revolutionised, resulting in prolonged survival that echoes an increasing incidence of metastasis in uncommon sites. With orbital metastases – despite being rare – the incidence scales up to 13% of breast cancer cases with no specific management guidelines (Saad et al., 2022).  Breast cancer, a leading cause of morbidity and mortality among women, is characterized by its propensity to metastasize to distant sites (Yousef et al., 2024). Over the past three decades, the landscape of Breast cancer has evolved considerably. Advancements in early detection methods, improved treatment modalities, and increased awareness have contributed to changes in incidence, mortality, and survival rates (Sha et al., 2024; Wilkinson & Gathani, 2022 ; Shil, R. and Ankar, 2024). Although ocular metastasis is a recognized manifestation, it remains a clinical enigma, often overlooked due to its rarity. Scleral involvement is an exceptionally uncommon presentation, often mimicking inflammatory conditions, which may delay diagnosis and management (Mahmodlou et al., 2018). The management of patients with metastatic cancer is complex and multidisciplinary as it should not only aim at prolonging survival but also at preserving quality of life (Thariat et al., 2022).  The rising incidence of ocular metastasis of breast cancer origin can be attributed to the recent advances in the systemic treatment of breast cancer which has resulted in prolonged survival of breast cancer patients in addition to the improvements in diagnostic modalities (Saad et al., 2022).



Case presentation 
We report the case of a 48-year-old woman with a history of left breast invasive ductal carcinoma diagnosed three years prior. The initial presentation included a 4 cm breast nodule, which was managed with conservative treatment, lymph node dissection, radiotherapy, and chemotherapy. The patient was maintained on Tamoxifen, and a systemic extension workup performed one month before her consultation was unremarkable.
She presented to the emergency department with a three-day history of a painful red left eye.
Ophthalmologic Examination:
· Visual acuity: 8/10 (corrected) in the left eye
· Findings in the left eye: A firm scleral nodule (Figure 1) with vascular architectural disruption, scleral vessel dilation (Figure 2), and a negative fluoresceine  test (Figure 3). A juxta-nodular Dellen effect was observed (Figure 4), but no corneal ulceration or infiltration was noted. The lens was clear, and fundoscopy was normal.
· Right eye and systemic examination: No abnormalities detected.
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Figure 1 : Scleral nodule                               Figure 2 : Scleral vessel dilation
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Figure 3 : fluorescéine -                                  : Figure 4 : Effet Dellen                                         


Initial Management and Evolution
An infectious and immunological workup was initiated, and the patient was started on topical and systemic non-steroidal anti-inflammatory drugs (NSAIDs) for 15 days.
At the 7-day follow-up, symptoms remained unchanged. Infectious tests were negative, and immunological investigations were still ongoing. Given the stationary evolution, the patient was hospitalized, and high-dose intravenous corticosteroids (1 g Solumedrol for three days) were initiated, followed by oral steroids.
After 21 days, the nodule's size had doubled from 4 mm to 8 mm (Figure 5), with progressive corneal thinning.
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Figure 5  : scleral nodule  8mm                                         
Systemic Findings and Confirmatory Diagnosis
· Multiple dorsal cutaneous nodules were noted (Figure 6).
· Respiratory symptoms developed, with exertional dyspnea due to a moderate left pleural effusion and a 1 cm axillary lymph node (Figure 7).
· A conjunctivo-scleral biopsy under local anesthesia was performed, revealing secondary tumor cells from invasive ductal carcinoma.
· Orbital MRI (Figure 8) confirmed the lesion's extent.
· Ocular B-scan ultrasonography and retinography ruled out choroidal metastasis.
· Whole-body imaging (CT TAP) demonstrated multiple pulmonary metastases, a moderate pleural effusion, and an intra-auricular thrombus.
The final diagnosis was scleral metastasis of breast cancer with multiple systemic metastases. Oncologic management was initiated.
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Figure 6 : Multiple dorsal cutaneous nodules .              Figure 7 : left pleural effusion              
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Discussion :
Epidemiology and Rarity of Scleral Metastasis
Ocular metastases are uncommon, with the choroid being the most frequently affected site due to its rich vascular supply. The sclera, being avascular and composed mainly of dense collagen, is an unusual site for metastatic spread, making scleral metastases exceptionally rare (Togashi et al., 2021). According to recent studies, orbital and ocular metastases account for approximately 2-10% of systemic cancer metastases, with breast carcinoma being the most common primary malignancy (Dupuis et al., 2021). However, reported cases of direct scleral involvement remain extremely limited, with only a handful documented in the literature (Razem & Slimani, 2021).
Clinical Presentation and Diagnostic Challenges
The clinical presentation of scleral metastases is often nonspecific, leading to frequent misdiagnoses. Symptoms can include:
· Persistent ocular redness and irritation
· Pain, often mimicking nodular anterior scleritis
· Visual disturbances, including decreased acuity if adjacent structures are affected
· Increased tear production (epiphora)
· Nodular scleral thickening with associated vascular congestion
Unlike primary inflammatory conditions, metastatic scleral nodules are often resistant to conventional corticosteroid therapy, a key diagnostic clue (Shah & Lamichhane, 2017). In our patient, the lesion initially mimicked an idiopathic scleritis but failed to respond to anti-inflammatory treatment, prompting further investigation.
Pathophysiology and Mechanisms of Scleral Metastasis
Several mechanisms have been proposed to explain the development of scleral metastases:
1. Hematogenous spread: Breast carcinoma cells may disseminate via systemic circulation and lodge in the sclera through posterior ciliary arteries. However, given the sclera’s avascular nature, this remains a less likely pathway.
2. Direct extension from orbital disease: Some cases suggest that scleral involvement may arise from orbital metastases infiltrating adjacent structures (Chudasama et al., 2020).
3. Lymphatic dissemination: While the eye has limited lymphatic drainage, periocular lymphatics may serve as a conduit for tumor spread (Grajales-Alvarez et al., 2020).
4. Hematogenous microembolization: Tumor cells may reach the sclera through microvascular invasion of episcleral and conjunctival vessels (Kim & Pearce, 2020).
The presence of multiple distant metastases, including pulmonary nodules and pleural effusion in our patient, suggests that scleral involvement was likely a result of widespread hematogenous dissemination.
Diagnostic Approach and Role of Biopsy
A key challenge in scleral metastasis is distinguishing it from inflammatory or infectious etiologies. The following investigations play a crucial role:
· Slit-lamp biomicroscopy: Identifies scleral thickening, vascular abnormalities, and associated corneal changes (e.g., Dellen effect).
· Fundoscopy & Ultrasonography (B-mode): Essential to rule out choroidal involvement, as metastases frequently affect the choroid before other ocular structures.
· Neosynephrine Test: Helps differentiate inflammatory scleritis (which blanches with phenylephrine) from tumour-associated nodules (which do not).
· Imaging (MRI, CT TAP): Provides insight into systemic disease extent, revealing additional metastatic foci, as seen in our case (Salinas-Botrán et al., 2019).
· Histopathological Confirmation: A conjunctive-scleral biopsy remains the gold standard for diagnosis. Immunohistochemical studies help confirm the primary tumor origin, particularly in cases where systemic history is unclear.
In our case, a biopsy revealed secondary tumor cells consistent with invasive ductal carcinoma, reinforcing the need for an aggressive oncologic workup.
Management Strategies and Prognostic Implications
The treatment of scleral metastases primarily depends on the extent of systemic disease. Current strategies include:
· Systemic chemotherapy & targeted therapy: These remain the cornerstone of management, particularly for hormone receptor-positive breast cancer, which responds well to hormonal therapy such as Tamoxifen or aromatase inhibitors (Blohmer et al., 2020).
· Radiotherapy: In selected cases, localized radiotherapy may be used for pain relief or tumor shrinkage. Frameless stereotactic radiosurgery has shown promising results in intraocular metastases (Cárdenas et al., 2020).
· Surgical interventions: Enucleation is reserved for cases with severe pain, significant proptosis, or impending globe rupture (Danek et al., 2019).
· Intravitreal anti-VEGF therapy: Although not standard for scleral metastases, it has been explored in cases with concurrent choroidal involvement to reduce tumor-induced vascular leakage (Kızıloğlu et al., 2019).
Our patient’s rapid disease progression, despite corticosteroid therapy, necessitated urgent oncologic intervention. The presence of multiple systemic metastases significantly worsened her prognosis, emphasizing the need for early detection and intervention.
Prognosis and Survival Considerations
The prognosis of patients with scleral metastases remains poor, given that it typically signifies advanced systemic disease. The median survival following diagnosis of ocular metastases from breast cancer varies between 6 to 24 months, depending on the extent of systemic involvement (Shaikh et al., 2018). Early identification of ocular metastases can provide an opportunity for timely oncologic treatment, potentially improving quality of life and survival.








Conclusion 
Scleral metastasis remains an exceedingly rare manifestation of systemic malignancy, often misdiagnosed as inflammatory pathology. Given its nonspecific presentation and resistance to corticosteroid therapy, clinicians must maintain a high index of suspicion, particularly in patients with a known oncologic history. Early recognition, coupled with appropriate systemic workup, allows for timely oncologic intervention, potentially improving patient outcomes. Although uncommon, metastatic breast carcinoma to the eye may be underrecognized, and a thorough ocular examination should be an integral part of oncologic surveillance.
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