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Abstract
The aim of this study was to report a case with the use of amniotic membrane transplant and
deep anterior keratoplasty in a patient with bilateral Acanthamoeba infectious keratitis as a
treatment. A 20-year-old male presented with bilateral Acanthamoeba keratitis (AK) who was
initially diagnosed with herpetic keratitis receiving full antiviral and corticosteroid topical
treatment without any improvement. Corneal biopsy was performed to confirm the suspected
diagnosis, and Acanthamoeba stromal cysts were identified in the sample. Treatment was
initiated with 0.02% chlorhexidine, 0.1% propamidine isethionate, neomycin, and tropicamide/
phenylephrine. Symptoms and clinical improvement were achieved between the 8th and 10th
weeks, so corticosteroids were initiated. Treatment was continued until we observed a poor
response in the left eye; therefore, an epithelial scraping and amniotic membrane placement
were performed. Lately, the right eye underwent a deep anterior lamellar keratoplasty. A
challenging case of bilateral AK managed with topical medications, amniotic membrane, and
corneal keratoplasty. The earlier the disease is diagnosed, the better the outcome. If the di-
agnosis is delayed, the amoebas have penetrated deep into the corneal stroma, and successful
therapy becomes difficult. A surgical option can be an early solution with a good prognosis for
these cases.
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Introduction

Corneal infections caused by parasites are rare; however, they constitute one of the most
important causes of morbidity and blindness worldwide. Acanthamoeba is a rare pathogenic
agent, but its incidence is increasing [1, 2]. Acanthamoeba spp. are ubiquitous free-living
protozoa isolated from various habitats, including air, soil, dust, water from ponds, swimming
pools, and contact lens solutions [2, 3].

The first case of Acanthamoeba keratitis (AK) was reported in 1974 by Nagington, after
which numerous cases have been reported. Most of these have been related to the use of
contact lenses, although other risk factors, such as corneal trauma and exposure to con-
taminated water, have been identified [4]. It can affect patients of all ages; however, it is more
common in young, healthy, and immunocompetent adults [5].

Case Report

A 20-year-old male presented to the clinic with bilateral painful red eyes, photophobia,
and tearing associated with profound visual loss after 2 months of evolution. He had a
previous diagnosis of herpetic keratitis and was treated with topical and oral antivirals,
topical antibiotics, and topical corticosteroids without improvement. He was a soft contact
lens user with poor care of maintenance solutions. He stopped using his contact lens at the
beginning of symptoms and kept them with him until consultation.

On physical examination, at first consultation, visual acuity in the right eye (RE) was 4/
200 and in the left eye (LE) was 2/200. Biomicroscopy of both eyes revealed palpebral
edema, diffuse ciliary injection, conjunctival congestion, 360-degree limbitis, corneal
stromal edema associated with whitish annular infiltrate extending toward the posterior
stroma (Fig. 1a, b); fluorescein staining showed an epithelial defect extending throughout
the lesion.

All medications were suspended for 48 h to obtain corneal cultures, stain scrapings, and
patient’s contact lens solutions. Corneal microbiological cultures and PCR testing were
negative, although contact lens solutions were positive in both tests. Microbiological culture
showed Acanthamoeba cyst development; these were seeded in non-nutrient agar plate
covered with a lawn of a 24-old culture of non-mucous bacteria (containing Escherichia coli)
solution. We underwent corneal biopsy of the LE to confirm the suspected diagnosis, and
Acanthamoeba cysts were identified in the sample (Fig. 1g).

Once the diagnosis was confirmed, treatment was initiated with 0.02% chlorhexidine
(CHX) every hour, 0.1% propamidine isethionate every hour, neomycin every 2 h, and
tropicamide/phenylephrine every 12 h. We started seeing a slow improvement after 2 weeks,
so the same regimen was continued for 8 weeks. By this time, we gained symptomatic and
clinical improvement, with less pain and better visual acuity (Fig. 1e). Therefore, treatment
was adjusted: amebicides were tapered (CHX q4 h, propamidine isethionate q4 h, neomycin
q8 h), and steroids (prednisolone acetate) were initiated every 4 h.

After 15weeks of treatment, the clinical improvement of the LE diminished; therefore, we
decided to perform epithelial scraping with amniotic membrane placement (Fig. 1f). Likewise,
the possibility of a RE corneal transplant was raised, and the patient was enrolled in the
eye bank.

At week 25, RE underwent a deep anterior lamellar keratoplasty (DALK) (Fig. 2a). The
patient had a postoperative course without complications and continued anti-amoebic therapy
for 3 weeks. A final visual acuity was 20/70 in the RE and 20/200 in the LE.
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Discussion

The presentation of this case is unusual, as it was a bilateral case. Wilhelmus et al. [6]
reported an incidence rate of 11% for bilateral AK cases, and they suggest a potential increase
in prevalence. Clinically, the infection is initially characterized by limbitis, punctate kerat-
opathy, and epithelial, subepithelial, or perineural infiltrates, conjunctival and ciliary
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(For legend see next page.)
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hyperemia, tearing, photophobia, and pain of varying intensity, disproportionate to the ocular
signs, as well as decreased visual acuity.

Like many others with the same condition, the main risk factors were the use of soft contact
lenses, misuse of maintenance solutions, and/or occasional use of tap water to clean them. It has
been estimated that up to 26%of patients reported using tapwater to clean their contact lenses [7].

As in our report, initial misdiagnosis and incorrect use of corticosteroids are common [8].
It is important to note that the agent’s pathophysiology with using corticosteroids promotes
the parasite’s encystment and, therefore, the perpetuation of the infection [5, 9].

Diagnosis requires high clinical suspicion as well as complementary studies. The clinical
manifestations are often confused with those of herpetic, fungal, or mycobacterial keratitis,
delaying the correct diagnosis and initiation of treatment. A delay in diagnosis is associated
with a worse visual prognosis and a longer recovery time. Consideration of Acanthamoeba
diagnosis is suspected in patients presenting with atypical HSK or in cases where the disease
exhibits suboptimal response to appropriate antiviral therapy [10, 11]. The definitive di-
agnosis of AK is based on the presence of trophozoites in samples and/or cultures of the
corneal scraping; in certain circumstances, a biopsy is required, for example, when the
cultures are negative and clinical suspicion persists [12]. Free-living amoebas in contact
lenses or conservation cases do not necessarily imply infection by this microorganism since
they can be found as contaminants in up to 8% [13]. Although microbiology can help derive a
definitive diagnosis by isolating the cysts or trophozoites of Acanthamoeba, noninvasive
in vivo confocal microscopy and anterior segment optical coherence tomography can be used
as adjuncts for the diagnosis of AK [14–16].

Medical treatment has limited therapeutic options, a deficiency of available drugs, and a
lack of standardization of optimal therapy. Amebicide agents are diamidines and biguanides, the
first inhibits oxygen consumption and induces amino acid efflux from the cell, and cell surface
damage (e.g., Brolene and PHMB); biguanide’s primary site of action is the cytoplasmic
membrane due to electrostatic interactions with acid phospholipids (e.g., CHX). Biguanides are
the first-choice drug, alone or associated with diamidines [5, 17–19]. PHMB can be prescribed
within a concentration range of 0.02–0.06%, while CHX, initially prescribed at 0.02%, can be
escalated up to 0.2% [20]. Topical CHX was administered hourly, both day and night, based on
the initial clinical response. Subsequently, the dosage was gradually tapered, and due to the
plateauing of improvement during treatment, the decision was made to implement an amniotic
membrane intervention. Previous studies advocate using 0.02% CHX as a viable and promising
initial treatment option for AK. However, these studies also underscore the importance of
considering the potential toxicity associated with its use [21, 22]. Early intensive therapy is
more effective as the cysts have not had time to penetrate deep into the corneal tissue [5].
Complementary treatment is aminoglycosides that limits the availability of food for the agent.
However, their prolonged use can promote resistance and hypersensitivity [23].

Fig. 1. a Slit-lamp photograph of RE at initial presentation showing patchy stromal infiltrates with radial
keratoneuritis. b Slit-lamp photograph of LE showing an epithelial defect along with a ring-shaped
infiltrate with radial keratoneuritis and stromal edema. c Slit-lamp photograph of RE at 1-month follow-
up showing resolving stromal infiltrates with early stromal scarring with radial keratoneuritis. d Slit-
lamp photograph of LE at 1 month follow-up showing resolving stromal infiltrates with central stromal
scarring with radial keratoneuritis. e Slit-lamp photograph of RE at 8 weeks of follow-up after complete
resolution showing the faint stromal scar. f Slit-lamp photograph of LE at 15 weeks of follow-up
showing central stromal scarring with amniotic membrane placement. g Anterior stroma biopsy
specimen stained with 10% potassium hydroxide and 0.1% calcofluor white showing multiple bluish-
white polygonal double-walled structures suggestive of Acanthamoeba cysts observed under ×20
magnification in the fluorescent microscope. h Acanthamoeba cysts in clusters isolated on non-nutrient
agar overlaid with Escherichia coli from one of the contact lenses culture.
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Use of topical corticosteroids remains controversial, necessitating cautious initiation.
Avoiding or delaying their use is recommended, as they can lead to prolonged medical
treatment [24]. Evidence suggests starting corticosteroids after starting anti-amoebic drugs
because it improves pain and does not interfere with visual prognosis [9]. At the beginning of
treatment, they are unnecessary. However, when significant anterior segment inflammation is
present, steroids may facilitate rapid resolution of symptoms but should be used judiciously
due to the potential risk of worsening the condition. Corticosteroids suppress the activity of
neutrophils and macrophages and promote trophozoite encystment, decreasing the potency
of anti-amoebic agents [9, 25, 26].

Secondary glaucoma should be taken as a potential complication in AK, where the
findings indicate angle closure without pupillary blockage, resulting from excessive and
chronic inflammation at the angle and subsequent formation of peripheral anterior synechiae
[27–29]. Fortunately, our patient did not develop glaucoma.

Several options are available for surgical management. Debridement of the corneal
epithelium promotes drug penetration into the corneal stroma and decreases the viral load of
the pathogen [25]. Urgent penetrating keratoplasty should be used in cases with a corneal
perforation or poor response to medical management; the prognosis for these cases is
reserved [30] and should be delayed until such time as the eye is uninflamed and medically
cured of Acanthamoeba [31]. Amniotic membranes as a complementary measure have
shown several benefits, including mechanical protection and anti-inflammatory effect [32].
In a series of 6 cases with active stromal inflammation or epithelial defect, the benefit of its
use was reported, demonstrating improvement of the inflammatory state, closure of the
epithelial defect, and symptom reduction, similar to that of our patient [33]. Treatment can
be extended up to 6–12 months if follow-up cultures and stains continue to show the
pathogen. Once these show a negative result, monotherapy with biguanides can be extended
for several weeks until they are discontinued [34].

Recurrence of infection is one of the most important complications after keratoplasty. A
two-fold higher rate of recurrence has been reported in therapeutic keratoplasty compared to
optical keratoplasty in AK (41% vs. 22%) [35]. Cysts have been shown to persist for many
months after initiation of medical therapy, and reactivation of cysts found in the peripheral
cornea is responsible for the recurrence of infection. In our patient, optical coherence
tomography of the anterior segment documented that the deepest layers of the cornea were
spared; therefore, DALK was considered an option. In cases of AK, the performance of DALK
serves multiple purposes, including reducing the trophozoite’s mass, restoring visual acuity,
minimizing the risk of intraocular entry of infectious organisms during surgery, therefore
the risk of secondary endophthalmitis, and potentially improving graft survival rates by

a b

Fig. 2. a Slit-lamp photograph of RE showing DALK of the RE. b LE showing central
stromal scarring.
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reducing endothelial rejection and failure [36, 37]. Multiple studies, including significant
case series, have been published, demonstrating favorable outcomes [37–42]. The best time
to perform surgery is when the infection is controlled and there are at least 6 months of
medical treatment, a criterion that was met with our patient [6]. On the other hand, authors
like Sarnicola et al. [40] suggested that early surgical intervention may enhance the
likelihood of DALK achieving curative outcomes, leading to improved graft survival and
visual outcomes. Furthermore, it is advisable to prolong the administration of anti-amoebic
treatment for a period of 2–4 weeks after the surgical procedure [12, 25, 43].

Conclusions

A challenging case of bilateral AK managed with medications, amniotic membrane, and
corneal keratoplasty in a patient, leading to a successful resolution. Highlighting pharma-
cological treatment needs to be better established, although there are therapeutic outlines
that have shown promising results, as in our case. Regarding soft contact lenses, it is essential
to note that using non-sterile conservation solutions, tap water, or uncovered containers for a
long time constitutes a risk of transmitting infection. The earlier the disease is diagnosed, the
better the outcome. If the diagnosis is delayed, the amoebas have penetrated deep into the
corneal stroma, and successful therapy becomes difficult. The CARE Checklist has been
completed by the authors for this case report, attached as online supplementary material (for
all online suppl. material, see https://doi.org/10.1159/000533988).
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