Therapeutic penetrating keratoplasty in rapidly progressive Acanthamoeba keratitis: a case report
Therapeutic PKP in Acanthamoeba keratitis
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Abstract
Purpose
To report the clinical course and postoperative management strategy for emergency therapeutic penetrating keratoplasty (PKP) in a patient with rapidly progressive Acanthamoeba keratitis.

Case summary

A 23-year-old female patient with a history of long-term orthokeratology lens wear presented with Acanthamoeba keratitis in the right eye. The diagnosis had been established at a referring hospital based on characteristic clinical findings, and topical antiamoebic therapy was initiated, resulting in initial clinical improvement. After polyhexamethylene biguanide was discontinued, an epithelial defect recurred. Amniotic membrane transplantation with adjunctive topical corticosteroids was then performed, after which corneal infiltration and inflammation worsened. At presentation to our clinic, best-corrected visual acuity (BCVA) was light perception, and intraocular pressure was elevated to 34.1 mmHg. Slit-lamp biomicroscopic examination revealed extensive corneal infiltration accompanied by hypopyon. Emergency therapeutic PKP was performed the following day because of uncontrolled infection with severe stromal thinning. Postoperatively, intensive antiamoebic therapy was administered, and topical corticosteroids were initially withheld. Systemic immunosuppression was introduced 1 week postoperatively to manage early graft rejection. Management required careful balancing of immunosuppression for graft survival against the risk of recurrent Acanthamoeba infection. Extensive inferior corneal neovascularization was observed and required additional interventions, including subconjunctival bevacizumab injection. At 5 to 6 months postoperatively, the graft remained clear, with no evidence of recurrent infection, and BCVA had improved to 0.7.


Conclusion
Timely emergency therapeutic PKP with careful postoperative management may serve as a vision-preserving strategy in patients with rapidly progressive Acanthamoeba keratitis.
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Introduction
Acanthamoeba keratitis is a rare but potentially vision-threatening corneal infection, most commonly associated with contact lens use, including orthokeratology lenses [1,2]. It is characterized by severe ocular pain and corneal nerve inflammation [3]. Clinical features frequently mimic those of herpetic or bacterial keratitis, often leading to delayed diagnosis and initiation of inappropriate treatment [4]. A characteristic stromal ring infiltrate, when present, serves as an important diagnostic feature, typically observed in more advanced stages of the disease [5].
Despite advances in medical therapy, including biguanides and diamidines, treatment remains challenging due to cyst formation and the organism’s persistence, frequently resulting in prolonged disease course and poor visual outcomes [5,6]. In cases of advanced disease with severe stromal involvement, surgical intervention such as therapeutic penetrating keratoplasty (PKP) may be required to control infection and preserve ocular integrity [6]. Here, we report a case of rapidly progressive Acanthamoeba keratitis with severe stromal involvement requiring emergency therapeutic PKP.
The patient’s consent form for publication was obtained.

Case Report
A 23-year-old female patient with no significant past medical history and a history of long-term orthokeratology lens wear presented with progressive visual loss and pain in the right eye. She had initially been evaluated at a university-based ophthalmology center in the United States approximately 3 months prior, where a clinical diagnosis of Acanthamoeba keratitis was established based on the characteristic stromal ring infiltrate, supported by hyperreflective cyst-like structures identified on in vivo confocal microscopy (Fig. 1). Topical antiamoebic therapy, including propamidine isethionate, polyhexamethylene biguanide (PHMB), and voriconazole, was initiated with improvement in corneal findings; PHMB was tapered and discontinued after 2 months of treatment. Corneal lesions recurred 2 weeks after discontinuation (Fig. 2A), and amniotic membrane transplantation was performed with concurrent antimicrobial and topical corticosteroid therapy. Despite these interventions, corneal infiltration and inflammation worsened within 1 week, and the patient was referred to our clinic for further management (Fig. 2B).
[image: Fig. 1.]
Fig. 1. In vivo confocal microscopy findings at the time of diagnosis, showing multiple hyperreflective, double-walled cyst-like structures (arrows).

[image: Fig. 2.]
Fig. 2. Preoperative slit-lamp biomicroscopic findings. (A) Corneal epithelial erosion with ring infiltration after discontinuation of antiamoebic therapy at the referring hospital before amniotic membrane transplantation. (B) Progressive diffuse stromal infiltration with hypopyon after amniotic membrane transplantation and adjunctive topical corticosteroid use. (C) Dense corneal infiltration with a large epithelial defect and central corneal thinning at presentation to our clinic. (D) Central corneal epithelial defect with fluorescein staining.

At initial presentation, best-corrected visual acuity (BCVA) was light perception in the right eye and 0.8 in the left eye. Biomicroscopy revealed extensive corneal infiltration with severe stromal thinning and a large epithelial defect, accompanied by hypopyon (Fig. 2C). Fluorescein staining revealed an epithelial defect involving the majority of the corneal surface (Fig. 2D). Intraocular pressure (IOP) was markedly elevated at 34.1 mmHg, measured by rebound tonometry (iCare), consistent with inflammatory trabecular compromise in the setting of severe anterior segment inflammation.
Topical antiamoebic, antibacterial, and ocular hypotensive agents were initiated. However, given the uncontrolled amoebic infection, emergency therapeutic PKP was performed the following day to reduce the substantial infectious burden (Fig. 3A, B). The recipient cornea was trephined to 7.25 mm, and an oversized 8.25 mm donor corneal button was secured with 16 interrupted 10-0 nylon sutures. Intraoperatively, anterior chamber irrigation with moxifloxacin and 1% voriconazole was performed. The crystalline lens was left intact without intraoperative manipulation. Intraoperative corneal cultures were obtained for microbiological evaluation. Histopathological examination of the excised corneal button demonstrated degenerated epithelioid cell aggregates with features suggestive of encysted organisms, consistent with amoebic infection accompanied by fibroinflammatory changes. Special stains, including Gomori methenamine silver and periodic acid-Schiff, were negative for fungal organisms, and immunohistochemical markers were also negative. Microbiological cultures showed no bacterial or fungal growth.
[image: Fig. 3.]
Fig. 3. Postoperative slit-lamp biomicroscopic findings after therapeutic penetrating keratoplasty. (A) Postoperative day 1, showing the corneal graft in place. (B) Incomplete graft epithelialization with fluorescein staining on postoperative day 1. (C) Corneal neovascularization at the inferior graft–host junction at 1 month postoperatively. (D) Stable corneal graft without evidence of recurrent infection at 4 months postoperatively.

Given the risk of Acanthamoeba keratitis recurrence, topical corticosteroids were deliberately withheld in the immediate postoperative period. Antiamoebic therapy consisted of topical PHMB (0.02%) alone, administered intensively during the first 2 postoperative weeks with dosing adjusted from hourly to every 2 to 4 hours according to the clinical course. Subsequently, the dosing was reduced to four times daily from 3 weeks, tapered to twice daily at 8 weeks, and discontinued approximately 10 weeks postoperatively. Topical moxifloxacin was also administered as prophylactic antimicrobial therapy. As postoperative inflammation increased, systemic corticosteroids were introduced on postoperative day 7 to control inflammation while minimizing the risk of infection recurrence associated with topical steroid use. Immunosuppression was subsequently intensified with systemic corticosteroids and the addition of mycophenolate mofetil. Topical corticosteroids were introduced approximately 1 month postoperatively, once the risk of recurrent Acanthamoeba infection was considered low.
During follow-up, early signs of graft rejection, including corneal neovascularization at the graft–host junction, were observed at 2 weeks postoperatively (Fig. 3C). Immunosuppressive therapy was intensified accordingly. Suture loosening was subsequently managed with corneal re-suturing. Due to recurrent suture loosening with progressive neovascularization, a second re-suturing procedure with subconjunctival dexamethasone and bevacizumab injection was performed, followed by additional bevacizumab injection during follow-up.
At 4 months postoperatively, the graft remained clear without evidence of recurrent infection (Fig. 3D). BCVA improved to 0.2 at approximately 3 weeks postoperatively, and to 0.7 with manifest refraction at the final follow-up, approximately 5 to 6 months postoperatively. IOP normalized following surgery and remained within normal range throughout the postoperative course without further hypotensive therapy.

Discussion
Acanthamoeba keratitis remains a challenging corneal infection due to its resistance to conventional antimicrobial therapy and its potential for rapid progression. Treatment requires prolonged administration of topical antiamoebic agents, as cyst forms are relatively resistant and may lead to recurrence [6]. Premature tapering of therapy or inappropriate adjunctive treatments, particularly corticosteroid use before complete eradication of Acanthamoeba, may lead to disease exacerbation [7].
In the present case, long-term orthokeratology lens use combined with tap water–based care likely contributed to both disease acquisition and severity [2,8]. The clinical course was further influenced by early treatment modification. Antiamoebic therapy was not maintained continuously, and amniotic membrane transplantation was performed, followed by corticosteroid use prior to confirmed eradication of Acanthamoeba. Given that Acanthamoeba keratitis requires prolonged exposure to antiamoebic agents, early discontinuation of PHMB in combination with corticosteroid use may have contributed to disease progression, resulting in rapid stromal deterioration and extensive corneal involvement.
In cases where infection is uncontrolled, timely surgical intervention becomes critical to preserving ocular integrity. PKP in Acanthamoeba keratitis is generally classified as either optical or therapeutic. Optical PKP is typically performed after complete infection control and is associated with better graft survival and visual outcomes [9]. In contrast, therapeutic PKP is reserved for cases with progressive stromal melting or impending corneal perforation despite maximal medical therapy [10]. The optimal timing of PKP in Acanthamoeba keratitis remains controversial, with increasing emphasis on individualized decision-making [9,11]. Recent studies suggest that earlier surgical intervention may be beneficial in selected cases by limiting irreversible stromal damage [6,12]. The concept of “low-load keratoplasty” in which surgery is performed after partial reduction of the infectious burden, further supports a more flexible, individualized approach to surgical timing [13].
Consistent with these considerations, emergency therapeutic PKP was performed as a globe-preserving intervention in the setting of extensive stromal melting and elevated IOP, findings suggestive of uncontrolled infection. This case illustrates that early therapeutic PKP is appropriate when progressive tissue destruction indicates uncontrolled infection with a high risk of corneal perforation.
Therapeutic PKP in Acanthamoeba keratitis poses a distinct postoperative challenge, as graft survival must be balanced against the risk of persistent or recurrent infection. In routine keratoplasty, early intensive topical corticosteroid therapy is commonly used to reduce the risk of immune-mediated graft rejection [14]. In Acanthamoeba keratitis, corticosteroid use before adequate antiamoebic control has been associated with worse outcomes, and early postoperative corticosteroid exposure may increase the risk of recurrence [7].
In the present case, a staged immunosuppressive approach was adopted. Given that topical corticosteroids act directly on the corneal surface where Acanthamoeba cysts may persist, systemic corticosteroids were introduced first to mitigate graft rejection while minimizing direct interference with local antiamoebic defense. Mycophenolate mofetil was subsequently added to provide additional immunosuppression for graft survival through inhibition of lymphocyte proliferation. Topical corticosteroids were deferred until the risk of persistent infection was considered lower. This stepwise strategy allowed rejection to be addressed while maintaining vigilance for recurrent Acanthamoeba keratitis.
Several limitations warrant consideration in interpreting the findings of this report. As a single case report, the findings may not be generalizable to all clinical presentations of Acanthamoeba keratitis. Furthermore, the relatively short follow-up period of 5 to 6 months limits our ability to draw definitive conclusions regarding longer-term outcomes, including graft survival, visual stability, recurrent infection, and immune rejection. Future prospective studies or larger case series are needed to validate the optimal timing of therapeutic PKP and the long-term efficacy of a staged immunosuppressive approach in the management of severe Acanthamoeba keratitis.
Nevertheless, this case highlights the complex management of severe Acanthamoeba keratitis, in which timely surgical intervention and careful postoperative management are critical to achieving favorable outcomes. The timing of PKP should be individualized, with emergency therapeutic PKP indicated in cases of uncontrolled infection with a high risk of corneal perforation. Even after surgery, outcomes depend on careful balancing of graft rejection against the risk of persistent or recurrent infection, necessitating a cautious and case-specific approach to immunosuppression.
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