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Abstract
To the best of our knowledge, this is the second reported case of Acanthamoeba keratitis (AK) as a result of scleral lens
use and the first case of AK associated with Maxim scleral lens use (Accu-Lens, Inc., Lakewood, CO, USA). A 22-year-old
male scleral lens user presented at the department of ophthalmology at Gazi University Hospital complaining of painful
corneal opacities and erosion in the cornea of right eye. A real-time polymerase chain reaction assay (Primerdesign, Southampton, UK) was performed, and Acanthamoeba spp. DNA was amplified on the corneal specimen. A topical antimicrobial
treatment was prescribed, and the symptoms had improved significantly at the 2-week follow-up. Contact lens wearers
always run the risk of developing AK, even with gas-permeable scleral contact lenses. Therefore, AK must be considered
as an important differential diagnosis in patients who use scleral contact lenses.
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Introduction
Acanthamoeba is an uncommon but serious cause of corneal
infection. Even though the protozoon is ubiquitous in our
environment, Acanthamoeba keratitis (AK) is relatively rare
(1). Corneal infection caused by Acanthamoeba was first described in the early 1970s (2, 3). Soft contact lens use is an
important and well-known risk factor for AK; as many as
70% of reported cases are associated with contact lens use
(4–6). Noncompliance with contact lens hygiene protocols
and swimming while wearing contact lenses are important
predisposing factors for AK (4–6). Although soft contact
lens use is a well-known risk factor for AK, there is only 1
reported case of AK associated with scleral lens use (7). To
the best of our knowledge, the current case is the second

known case of AK in a scleral lens user and the first case of
AK in a Maxim scleral lens user (Accu-Lens, Inc., Lakewood,
CO, USA). A topical treatment regimen led to a successful
outcome.

Case Report
A 22-year-old man presented at the department of ophthalmology at Gazi University Hospital complaining of painful
corneal opacities and erosion in his right eye beginning 3
days prior. The patient reported a history of bilateral keratoconus and Maxim scleral lens use for 2 years to improve
his visual acuity. He also reported poor compliance with
contact lens hygiene protocols. He complained of impaired
visual acuity (0.05 with Snellen lines) and eye pain, and de-
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scribed the condition as like sinking underwater. On the first
day he presented at the clinic, a slit-lamp examination revealed stromal and perineural infiltrates in the right eye (Fig.
1A). Topical aztreonam (Azactam; Bristol-Myers Squibb Co.,
New York, NY, USA) was applied 7 times per day. After 2
days, there was no improvement in his symptoms and no
improvement was observed upon slit-lamp examination. A
corneal epithelial debridement was performed to improve
drug penetration and eliminate any surface organisms. A real-time polymerase chain reaction (RTPCR) assay (Primerdesign, Southampton, UK) was used on a corneal specimen to
investigate the diagnosis of AK. A culture was performed to
examine for bacteria and fungi, and Giemsa stain was added
for a histological diagnosis of the presence of trophozoites
or cysts. Anterior segment optical coherence tomography
revealed a highly reflective line-match with keratoneuritis
(Fig. 1B) (8). Topical chlorhexidine 7 times per day (0.02%),
voriconazole 7 times per day (10 mg/mL, Vfend; Pfizer, Inc.,
NY, NY, USA), propamidine 4 times per day (propamidine isetionate 0.1%, Brolene eye drops; Sanofi, SA, Paris, France),
and oral itraconazole once per day (200 mg, Funit; Nobel Ilac,
Umraniye, Turkey) were added. After 2 days, Acanthamoeba
spp. DNA was amplified on a corneal specimen via RTPCR.
Trophozoites of Acanthamoeba spp. were identified in a Giemsa stain. Culture tests were negative for fungi and bacteria
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(Fig. 1D). The patient’s symptoms had improved significantly
at a 2-week follow-up. A 1-month follow-up slit-lamp examination showed improvement in the stromal and perineural
infiltrates (Fig. 1D). Topical aztreonam was terminated, and
oral itraconazole was continued for 3 more weeks. Use of
topical chlorhexidine 7 times per day, voriconazole 7 times
per day, and propamidine 4 times per day was maintained for
3 months.

Discussion
Gas-permeable scleral contact lenses (GP-ScCL) have been
shown to play a significant role in the treatment of multiple
types of ocular surface diseases and corneal ectasias (9–11).
Nonetheless, the risk of acquiring microbial keratitis is always present, even with GP-ScCL. Corneas with ocular surface disease are particularly prone to keratitis due to the
deficiency of the natural defenses provided by the lids, tears,
epithelium, and basal lamina (12). An intact tear film is crucial
to avoiding microbial keratitis. Soft contact lenses are associated with a thin post-lens tear film and a smaller volume of
post-lens tear exchange when compared with gas-permeable
lenses; GP-ScCL ensure a thick post-lens tear film (13).
Previous studies have reported low rates of infectious
keratitis with GP-ScCL use. A cohort study that included 33
patients using GP-ScCL for chronic graft versus host disease
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Figure 1. (a) Slit-lamp examination revealed stromal and perineural infiltrates in the right eye; (b)
Highly reflective line-matching with keratoneuritis was observed with anterior segment optic coherence tomography; (c) Acanthamoeba species trophozoites with spine-like pseudopods (Giemsa stain,
100x); (d) Slit-lamp examination revealed improvement in the stromal and perineural infiltrates 1
month after the patient presented at the clinic.
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(cGvHD) demonstrated no infectious keratitis (14). In contrast, the same authors found 4 cases of microbial keratitis
among 13 patients using fenestrated scleral lenses for persistent epithelial keratitis (15). In addition, a study on corneal
ectasia patients wearing GP-ScCL found no instance of corneal infection (16).
To the best of our knowledge, there has only been 1
reported case of AK in a sclera lens user. The patient had
used scleral lenses for 5 years to improve symptoms of
cGvHD and dry eye syndrome (DES). The patient had also
been treated with deep anterior lamellar keratoplasty (7).
We present the second case of AK in a scleral lens user and
the first case in a Maxim scleral lens user, with a successful
result using topical treatment.
Acanthamoeba expresses a mannose-binding protein
(MBP) that enables them to attach to the corneal surface,
after which they degrade the epithelial basement membrane
and stroma via proteinases (17). Human tears contain antiMBP immunoglobulin A, which protects the eye against AK
(18). The previously mentioned case report indicated that
decreased tear production caused by cGvHD was an important predisposing factor for AK (7). Our patient had no history of cGvHD or DES; therefore, this was not a predisposing factor in this case.
Animal trials have shown that chronic use of systemic
steroids can enhance the pathogenicity of Acanthamoeba in
the eye (19). Farhat et al. (7) thought that the history of
chronic systemic steroid use in their patient made AK unresponsive to topical therapy. This can explain our successful
result with topical treatment in our patient who had no history of systemic steroid use.
Contact lens contamination with tap water is a well-known
risk factor for AK (4–6). Appropriate contact lens care is crucial to inhibit contact with Acanthamoeba in tap water. Our
patient reported poor compliance with contact lens hygiene
protocols and he also reported that he did not use a hydrogen
peroxide solution for lens cleaning and storage. Therefore, we
think that poor compliance with contact lens hygiene protocols was the main risk factor for our patient.
There are no drugs specifically for AK. Although trophozoites are sensitive to topical treatment, cysts are resistant.
Medical therapy can include 1.0% povidone-iodine, 0.05%
benzalkonium chloride, polyhexamethylene biguanide 0.02%
(PHMB), chlorhexidine 0.02%, hexamidine 0.1%, propamidine isethionate 0.1%, 5.0% natamycin, and 1.0% voriconazole (20, 21). Sunada et al. (21) reported that natamycin
and povidone-iodine had cysti-static (or cystcidal) effects;
however, PHMB and propamidine did not. They also found
that none of the Acanthamoeba strains was susceptible to
voriconazole, the susceptibility to PHMB and chlorhexidine
may be time-dependent, and the susceptibility to propami-
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dine may be concentration dependent (21). However, voriconazole has been demonstrated to be an effective agent
in some studies (22, 23). Corneal epithelial debridement
and keratoplasty are alternatives for refractory cases. The
treatment can improve drug penetration and eliminate any
surface organisms (4). Topical chlorhexidine 7 times a day,
voriconazole 7 times a day, and propamidine 4 times a day
was used in the present case after the diagnosis. We had successful results after 2 weeks of topical treatment and topical
therapy was continued for 3 months.

Conclusion
In conclusion, though studies have indicated that the rate of
infectious keratitis with GP-ScCL use is low, the risk of acquiring AK is always present. AK is an important differential
diagnosis in patients who use scleral lenses.
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