


Case report
“Tuck-in Tenon Patch Graft” Technique in Neurotrophic Keratitis: A Case Report
ABSTRACT
Neurotrophic keratitis (NK) is a rare but serious corneal disorder caused by impaired corneal sensory innervation, leading to defective epithelial healing. Neurotrophic corneal ulcers can progress to deep stromal thinning or perforation, posing a significant risk to vision. Therapeutic options include tear substitutes, biological agents, and surgical interventions.
Autologous Tenon’s patch graft has emerged as an effective alternative for managing refractory corneal ulcers, particularly when conventional therapies fail or donor tissue is unavailable. Its ability to provide stromal support and facilitate epithelial regeneration makes it especially valuable in resource-limited settings.
We report a case treated with an autologous Tenon’s capsule graft using the “Tuck-in Tenon Patch Graft” technique, resulting in favorable anatomical and functional outcomes over a 60-day follow-up. The patient had diabetes with suboptimal glycemic control and prior use of non-steroidal anti-inflammatory drugs (NSAIDs). Preoperative visual acuity was 20/200 (1.0 LogMAR), improving to 20/100 (0.7 LogMAR) postoperatively, corresponding to a gain of three lines. Minimal stromal thickness increased from 210 µm preoperatively to 410 µm on day 30.
Follow-up with anterior segment optical coherence tomography (AS-OCT) allowed precise, non-invasive monitoring of graft integration and stability.
The Tuck-in Tenon Patch Graft is a simple, autologous, and effective technique for refractory neurotrophic corneal ulcers, particularly when access to amniotic membrane or donor corneal tissue is limited.
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INTRODUCTION
Neurotrophic keratitis (NK) results from damage to the trigeminal nerve or its corneal branches. This sensory impairment leads to decreased reflex tear secretion, epithelial cell dysfunction, and a loss of trophic factors on the ocular surface. The causes are varied, including herpetic viral infections, diabetic neuropathies, eye surgeries, trauma, or prolonged use of toxic eye drops. The Mackie classification distinguishes three progressive stages, ranging from persistent erosion to full-thickness perforation. The advanced stage, characterized by severe corneal thinning, often necessitates surgical intervention.
Neurotrophic corneal ulcers remain a therapeutic challenge due to impaired corneal innervation and defective epithelial healing. Conventional management—including preservative-free lubricants, therapeutic contact lenses to enhance and accelerate healing while addressing corneal haze, autologous serum, and surgical interventions—often provides limited success in advanced stages. Recently, matrix regenerating agents (RGTA), such as Cacicol®, have emerged as a promising alternative by mimicking heparan sulfate components of the extracellular matrix, thereby protecting growth factors and promoting tissue repair. Several studies have reported encouraging outcomes with RGTA in resistant neurotrophic ulcers, with healing rates ranging from 65% to over 80% and significant reductions in ulcer size. These findings suggest that RGTA may represent an effective, non-invasive therapeutic option that can reduce the need for surgical procedures in selected cases [1–3].
However, these options are not always available, particularly in resource-limited facilities. In this context, autologous Tenon’s capsule grafting constitutes a reliable, economical, and immediately applicable alternative. In the literature, grafting with Tenon’s capsule has been described as an effective approach for managing corneal ulcers and perforations [4–6]. Several techniques have been reported for graft placement, including fixation with cyanoacrylate glue, suturing with 10/0 monofilament opposite the corneal defect, or the tuck-in Tenon patch graft technique, which involves securing the graft in a corneal pocket [7].
In our case, we opted for the tuck-in Tenon patch graft technique because it is one of the methods that allows better graft stability with fewer sutures and improved integration, achieving favorable anatomical and functional outcomes [8,9]. This case illustrates the effectiveness of the Tuck-in Tenon Patch Graft technique as an alternative surgical approach for advanced neurotrophic keratitis in resource-limited settings. Data on the management of neurotrophic ulcers remain scarce; therefore, we report this case to contribute to the existing evidence and to demonstrate the efficacy of autologous Tenon’s patch graft in the treatment of a refractory neurotrophic corneal ulcer, highlighting surgical technique, healing process, and short-term visual outcomes.
CASE REPORT
The patient in this case is a 63-year-old woman with poorly controlled diabetes and a history of chronic use of topical non-steroidal anti-inflammatory drugs. She presented with a red, painful eye associated with a progressive decrease in visual acuity. On examination, visual acuity was 20/200 (1.0 LogMAR). Anterior segment evaluation revealed a round, clean, non-infiltrated ulcer located in the inferotemporal corneal quadrant, measuring 1 × 1.5 mm, with markedly decreased corneal sensitivity in all four quadrants, qualitatively assessed using a cotton wisp (Figure 1). According to the Mackie classification, the patient was initially classified as stage 2 neurotrophic keratopathy, defined by a persistent epithelial defect without stromal melting. Initial anterior segment OCT (AS-OCT) demonstrated a corneal thickness of 493 μm (Figure 2A).
An intensive conservative treatment was initiated, including preservative-free artificial tears every two hours to maintain corneal hydration and reduce mechanical stress; topical aminoglycoside antibiotic drops (tobramycin) four times daily to prevent secondary bacterial infection; topical 20% autologous serum drops six times daily to provide growth factors and enhance epithelial regeneration; and the application of an eye patch as part of supportive management. Despite these measures, the ulcer progressed, enlarging to 2 × 2.5 mm. The patient subsequently developed stage 3 neurotrophic keratopathy with stromal melting and impending perforation. AS-OCT revealed a thinned cornea measuring 210 μm at the affected site (Figure 2B).
Given this progression, a Tenon’s capsule graft using the “Tuck-in Tenon Patch Graft” technique was performed. Under sterile conditions and local anesthesia, a fragment of Tenon’s capsule was harvested. After performing a conjunctival peritomy at the superotemporal quadrant, the Tenon’s capsule was carefully exposed. A 3 × 3 mm graft was dissected from the underlying Tenon’s tissue and gently slid into a 4 × 4 mm stromal pocket created at the periphery of the ulcer, allowing sufficient space for proper placement and fixation. The graft was secured with a 10/0 monofilament suture without tension. The objective of this procedure was to restore corneal tectonics by providing structural support and stimulating local healing.
Postoperatively, progressive healing was observed, with restoration of corneal thickness to 410 μm  at day 30 and a functional visual gain of three lines (Figures 3 and 4). At the final follow-up on day 60, visual acuity improved to 20/100 (0.7 LogMAR). These results are consistent with published literature, emphasizing the efficacy and relevance of Tenon’s capsule grafting as a first-line surgical approach in selected cases of advanced neurotrophic keratopathy, particularly in resource-limited settings.
DISCUSSION
Neurotrophic ulcers represent both a therapeutic and diagnostic challenge due to the absence of pain, delayed epithelial healing, and the high risk of perforation [10]. They result from impaired corneal innervation, leading to decreased trophic support and subsequent epithelial breakdown. Chronic conditions such as diabetes contribute significantly to the development of neurotrophic keratopathy (NK) by causing peripheral neuropathy, which reduces corneal sensitivity and impairs epithelial healing. Similarly, prolonged use of topical non-steroidal anti-inflammatory drugs (NSAIDs) may exacerbate epithelial damage by inhibiting prostaglandin-mediated healing responses. These two factors are recognized as high-risk contributors to the development of neurotrophic ulcers, necessitating careful monitoring in these populations to prevent pathology that can compromise both anatomical structure and visual function [11,12].
Recent approaches have highlighted the potential role of neurotrophic factors, such as nerve growth factor (NGF), in promoting corneal healing [13–15]; however, their cost and limited availability restrict widespread use. Amniotic membrane grafting remains a gold standard but may not be accessible in all facilities [16]. Tenon’s capsule grafting provides a simple, autologous, biological, and effective alternative. Physiologically, Tenon’s capsule is connective tissue rich in fibroblasts, capable of promoting progressive stromal integration. The “Tuck-in Tenon Patch Graft” technique adds the advantage of stable mechanical reinforcement. Published results demonstrate improved epithelial healing, reduced risk of perforation, and minimal cost [17–19].
In the series reported by Chaudhary et al. [6], Tenon’s graft achieved corneal tectonic stability, allowing subsequent surgical interventions with favorable anatomical outcomes in patients with corneal perforation secondary to neurotrophic keratitis. In our case, follow-up was performed using anterior segment OCT (AS-OCT) to assess graft integration and corneal healing, demonstrating progressive integration of the graft and maintenance of globe integrity. This method, also used by Chaudhary et al. [6], provides an objective and reliable means of monitoring graft outcomes.
Although this case illustrates the successful use of the Tuck-in Tenon Patch Graft in a single patient, larger prospective studies are needed to confirm these findings and to assess long-term outcomes. This report has several limitations. Firstly, as it involves a single patient, the findings cannot be generalized. Secondly, the follow-up period was relatively short, limiting assessment of long-term outcomes and recurrence. Finally, the unique characteristics of this patient, including the underlying etiology and severity of the neurotrophic ulcer, may have influenced the results. 
CONCLUSION
The “Tuck‑in Tenon Patch Graft” technique represents a valuable surgical alternative for the management of advanced neurotrophic corneal ulcers, particularly in resource-limited settings. It provides a reliable, effective, and accessible solution, helping to prevent perforation and preserve visual function. Early diagnosis and timely management remain essential to optimize functional outcomes. The use of AS-OCT offers a novel methodological approach, allowing detailed and progressive assessment of Tenon’s graft integration and corneal recovery. Future studies involving larger cohorts and longer follow-up are warranted to validate the efficacy and safety of this technique in the management of neurotrophic corneal ulcers
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Figure 1: slit-lamp photographs of the anterior segment showing the appearance of the neurotrophic ulcer. A: Image at admission. B: Image after 15 days of medical treatment.
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Figure 2: OCT image of the anterior segment showing corneal thinning of the neurotrophic ulcer. A: corneal thickness at 493 μm. B: corneal thickness at 210 μm.
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Figure 3: Slit-lamp photographs of the anterior segment showing the clinical evolution of the management of pre-perforation stage neurotrophic keratitis using the technique: Tuck-in Tenon patch graft.
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Figure 4: Anterior segment OCT image showing the evolution of corneal thickness as well as the integration of the Tenon's capsule over the ulcer to restore the corneal layers through a tectonic effect. A: OCT image at admission with a thickness of 493 μm. B: OCT image at 15 days of medical treatment with a thickness of 210 μm. C: OCT image at 15 days after Tenon's capsule graft with a thickness of 365 μm. D: Final OCT image at 60 days with a thickness of 410 μm.
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