Trauma to Transplant: Paediatric Pythium Keratitis Advancing to Anterior Staphyloma
Abstract 
Pythium keratitis, an aggressive vision-threatening infection that rarely affects children. We present the case of an 11-year-old boy who, three years after ocular trauma with a cow horn, experienced progressive corneal opacity and protrusion with vision loss in the right eye. He had a clinical diagnosis of Pythium keratitis, which progressed to anterior staphyloma after healing with scarring and ectasia. Histopathology confirmed the patient's healed Pythium keratitis sequelae after therapeutic penetrating keratoplasty. With better vision and cosmesis after surgery, the graft remained clear. This instance emphasises the importance of prompt keratoplasty in visual and cosmetic rehabilitation by highlighting an uncommon consequence of paediatric Pythium keratitis that progresses to anterior staphyloma.
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Introduction
Pythium insidiosum is an aquatic oomycete that primarily affects tropical and subtropical areas and causes severe, quickly progressing keratitis. It frequently delays diagnosis and effective treatment because of its clinical characteristics, which closely resemble fungal keratitis and include feathery stromal infiltrates, tentacle-like borders, linear expansions, and peripheral guttering [1,2]. Medical therapy often fails to stop the course of Pythium, which is unresponsive to typical antifungal medications, unlike fungal keratitis [3]. One significant risk factor, especially in youngsters, is exposure to animals or vegetative materials after trauma [3,4]. The possibility of amblyopia from extended corneal opacity, delayed reporting, and examination difficulties make paediatric cases more complex.
Anterior staphyloma, an ectatic protrusion of a thin, scarred cornea lined by uveal tissue, is an uncommon but serious complication of untreated infectious keratitis or trauma, resulting in substantial sight loss and cosmetic disfigurement. In advanced situations, therapeutic penetrating keratoplasty (TPK) is frequently required for anatomical restoration, visual rehabilitation, and cosmetic correction [5]. Paediatric Pythium keratitis leading to anterior staphyloma is extremely rare. Here, we report on an 11-year-old child with post-traumatic Pythium keratitis who developed anterior staphyloma over three years and was successfully treated with TPK.
Case Report
An 11-year-old male presented to our tertiary care ophthalmology department with complaints of developing whitish opacity and protrusion of the right eye, along with poor vision, during the previous three years. At the age of eight, the right eye was traumatised with a cow horn, resulting in pain, redness, watering, and rapid corneal ulceration. At the time, the infant was clinically diagnosed with Pythium keratitis due to a history of trauma, vegetative matter, quickly progressing stromal infiltrates, and feathery edges with surrounding tentacle-like extensions. Despite intensive medical treatment, the infection did not completely resolve, and the cornea developed scarring, thinning, and ectasia. Over the years, the damaged cornea gradually protruded, resulting in the development of an anterior staphyloma. The parents noted that the protrusion and milky opacity gradually grew in size, and the child's vision decreased dramatically. There was no history of previous ocular surgery, systemic sickness, or similar problems among family members.
On examination, uncorrected visual acuity (VA) in the right eye (RE) was HM+, PL+, PR4+ not improving further. The left eye (LE) had unaided 6/6 vision. Ocular motility was full in both eyes. Torchlight examination of (RE) showed an ectatic, irregularly contoured cornea with whitish opacity. Slit-lamp examination revealed a protruding anterior staphyloma with extensive corneal neovascularization, hypertrophic epithelium, and diffuse stromal opacity. (Figure 1.) The anterior chamber's details were not visible. The fundus view was obscured, but B-scan ultrasonography revealed cataract formation in the normal posterior segment. The (LE) anterior segment, adnexa, and fundus were all within normal ranges.
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(Figure 1: Torchlight photograph of the right eye showing anterior staphyloma with whitish corneal opacity, ectasia, and surface neovascularization.)
Given the patient's poor vision and disfiguring anterior staphyloma, therapeutic penetrating keratoplasty (PKP) was recommended. Under general anaesthesia, a 10.0 mm recipient bed was trephined, and a 10.5 mm donor corneal button was secured with interrupted 10-0 nylon sutures. The excised corneal tissue was submitted for histopathological examination (HPE). HPE revealed stratified squamous epithelium overlying Bowman's layer, as well as disorganised stromal collagen bundles, fibrovascular proliferation, and neovascularisation foci, all of which were consistent with the presence of long-standing staphyloma following healed infectious keratitis (Pythium). No viable fungal elements were detected. (Figure 2A and 2B)
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(Figure 2A: Gross photograph of the excised corneal button. showing an opaque, ectatic specimen consistent with anterior staphyloma. Figure 2B: Histopathology of the corneal button demonstrating disorganized stromal collagen with fibrovascular proliferation and neovascularization (H&E, x40))
Postoperatively, the graft was well-attached and clear, with no symptoms of rejection. (Figure 3). At the 4-week follow-up, the best corrected visual acuity (BCVA) in RE had improved to counting fingers at 3 meters (CF3). The cosmetic look was greatly improved, and both the patient and his parents ‘expressed happiness with the results. 
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(Figure 3: Postoperative photograph showing a clear, well- attached penetrating keratoplasty graft with restored corneal curvature)

Discussion
Pythium insidiosum keratitis is a rare and aggressive corneal infection often misdiagnosed as fungal keratitis due to overlapping clinical features, which can delay diagnosis and worsen prognosis [1,2]. Unlike fungal keratitis, Pythium is refractory to conventional antifungal therapy, and therapeutic penetrating keratoplasty (TPK) is often the only definitive management for advanced or non-resolving cases [3,4]. Recent studies emphasize that early microbiological confirmation and initiation of targeted antimicrobial therapy, particularly with linezolid and azithromycin, can improve outcomes [1,3,5].
Paediatric presentations are particularly challenging, as children tend to present late, are difficult to examine, and face the risk of amblyopia due to prolonged corneal opacity and visual deprivation [3,6]. Our patient developed keratitis following cow horn trauma, which progressed over three years to anterior staphyloma—a rare chronic outcome in paediatric cases. Most reported paediatric Pythium cases either heal with scarring or progress rapidly to perforation, making this prolonged ectatic sequela unusual [6,7].
Recent literature from Indian centres has further defined the clinical spectrum of Pythium keratitis. Vishwakarma et al. described detailed clinical, microbiological, and post-treatment histopathological findings, noting that fibrovascular proliferation and loss of normal stromal architecture often indicate healed infection [11]. Their findings align with our histopathological observation of disorganized stromal collagen and fibrovascular tissue without viable organisms. Kate et al. reported favourable anatomical outcomes after TPK when managed with a combination of topical and systemic antibiotics, highlighting the evolving role of non-antifungal regimens in perioperative management [12].
Paediatric outcomes remain variable. Gurnani et al. reported successful medical management in a 9-year-old child using linezolid, azithromycin, and cyanoacrylate glue, achieving BCVA of 6/12 [8]. In contrast, Ranasinghe et al. described a Sri Lankan adolescent requiring multiple keratoplasties with poor visual outcomes [9]. Large Indian cohorts demonstrate that over 80% of Pythium keratitis cases ultimately require TPK, with recurrence being common and globe loss occurring in up to 25% of eyes [10,12].
In our case, the large-diameter TPK (10.5 mm) successfully restored globe integrity, improved cosmesis, and yielded modest visual recovery. Given the paediatric context, cosmetic rehabilitation holds special significance for psychosocial well-being and confidence. Early recognition, microbiological confirmation, and aggressive surgical management remain key to improving anatomical and visual outcomes in Pythium keratitis.
Conclusion
Paediatric Pythium insidiosum keratitis is an uncommon and aggressive infection that can lead to serious complications such as anterior staphyloma, especially after ocular trauma. Early detection and timely action are critical, as traditional antifungal medication is frequently ineffective. Therapeutic penetrating keratoplasty is still the primary treatment for anatomical restoration, visual rehabilitation, and cosmetic improvement in advanced paediatric cases.
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