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Abstract 

A 35-year old soft contact lens wearer with a proven bilateral Acanthamoeba keratitis devel-

oped a nodular scleritis. Based on the stepladder approach described by Iovieno et al. [Oph-

thalmology. 2014 Dec;121(12):2340–7], nonsteroidal anti-inflammatory drugs, methylpred- 

nisolone, and later azathioprine were added to the antiamoebic treatment. Unfortunately, 

there was further deterioration and an endophthalmitis developed. Unbearable pain and con-

cerns of spread to the brain urged an enucleation. Histopathological examination confirmed 

Acanthamoeba cysts in the cornea, sclera, retina, choroid, and vitreous body. As a side effect 

of the immunosuppressive treatment, the patient developed myopathy, pulmonary aspergil-

losis, and an avascular necrosis of the hip. Scleritis is a devastating complication of Acanth-

amoeba keratitis with a poor prognosis and a high enucleation rate. Acanthamoeba scleroker-

atitis is, due to cyst-free biopsies, mostly assigned to an immune-mediated mechanism, justi-

fying the use of immunosuppressive treatment. Scleritis in our case contributed to the extra-

corneal spread of Acanthamoeba. Our case is the first documented extracorneal spread of 

Acanthamoeba without previous surgery. Extracorneal spread of Acanthamoeba should be 

considered, even in the case of false-negative biopsies. We strongly recommend serial sections 

of the retrieved scleral specimen in case of negative histopathological examination to exclude 

an infection. Even when an immune-mediated scleritis is suspected, systemic immunosup-
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pressive treatment should always be used with the greatest caution. Awareness of the side 

effects and monitoring by an experienced physician is mandatory. © 2020 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Acanthamoeba is a protozoan, having a life cycle consisting of trophozoite and cyst stages. 
The trophozoite is the infectious form causing corneal ulcers, especially in contact lens wear-
ers. These trophozoites change into a double-walled dormant cystic form whenever the envi-
ronment is hostile. It is in particular this double wall that makes the treatment of this infection 
so difficult and prolonged. Research proved that a delay of >3 weeks between diagnosis and 
symptoms worsen the outcome [1, 2]. Acanthamoeba scleritis is a rare and painful compli-
cation of Acanthamoeba keratitis, affecting 10–18% of patients [3–5]. The pathogenesis of 
Acanthamoeba sclerokeratitis is still poorly understood, and it is unclear whether it is im-
mune-mediated or real spread of the infection causes this painful evolution [6]. This uncer-
tainty makes it very difficult to treat, resulting in poor outcome. 

We report a patient with histopathologically proven Acanthamoeba sclerokeratitis and 
uncontrollable endophthalmitis. The immunosuppressive agents used to control his sclero-
keratitis led to severe secondary complications. 

Case Report 

A healthy 35-year-old soft contact lens wearer presented with bilateral peripheral stro-
mal infiltrates over 360° causing a foreign body sensation. At presentation, his vision was 0.3 
(logMAR) in both eyes and he had already been on topical corticosteroids for 1 week. Corneal 
scrape with histopathological examination and an agar enriched with Escherichia coli were 
both positive for Acanthamoeba. Topical treatment with polyhexamethylene biguanide 0.02% 
and propamidine isethionate 0.1% once every hour, continued overnight for the first 24 h, 
moxifloxacine 0.5% six times a day, and atropine 1% twice a day was started. Under this treat-
ment, the right eye improved rather quickly to a vision of 0.8 (logMAR), but the left eye dete-
riorated. After 15 days of intense antiamoebic treatment, the patient presented with keratic 
precipitates and anterior chamber inflammation. Topical prednisolone 1% four times a day 
was added to the treatment. The topical corticosteroids improved the inflammation, but re-
currence was noticed after tapering down. One month after the initial diagnosis, propamidine 
isethionate was replaced by chlorhexidine 0.02% due to lack of improvement. Furthermore, 
based on the knowledge that 10–23% of Acanthamoeba keratitis cases may be polymicrobial 
or coinfected with herpes simplex virus, oral acyclovir was added [1]. After 3 months of inten-
sive treatment, unbearable pain and marked conjunctival injection made us stop all drops for 
2 days to exclude treatment-induced toxicity and to repeat the corneal scrape for histopatho-
logical examination, culture, and PCR. After stop of the treatment there was no improvement 
and the culture came back positive for yeast (unspecified). Amphotericin B drops 0.15% six 
times a day and oral itraconazole 100 mg was added to the antiamoebic treatment of chlor-
hexidine 0.02%, Desomedine 0.1%, and polyhexamethylene biguanide 0.02%, all six times a 
day, and the oral antiviral treatment. 

Five months after the initial presentation, the patient was in severe pain, and an anterior 
scleritis with a painful nodule was diagnosed on ultrasound (Fig. 1). An immune-mediated 
scleritis due to Acanthamoeba keratitis was suspected (Fig. 2). Based on the stepladder 
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approach described by Iovieno et al. [5], oral ibuprofen 600 mg three times a day, topical 
nepafenac 0.1% once a day and, in a later stage, intravenous solumedrol 1 g for 3 days followed 
by methylprednisolone orally could not improve his scleritis. Azathioprine 150 mg a day was 
added to the treatment. A few days later, a new epithelial defect and corneal edema developed. 
Repeat histopathological examination reported Acanthamoeba cysts. A serious anterior and 
posterior chamber inflammation emerged under high-dose topical antiamoebic treatment in 
combination with the azathioprine and methylprednisolone. Because of the uncontrollable in-
traocular inflammation and a doubtful result on an earlier vitreous biopsy, a three-port hybrid 
27- to 23-gauge vitrectomy combined with lensectomy and Siluron® 2000 oil filling of the  
eye was performed. Retinal necrosis and edema of the optic disc became visible during sur-
gery. An MRI of the brain did not show intracranial spread of the infection, but the unbearable 
pain in combination with the fear of spread to the brain made us perform an enucleation of 
the left eye. 

Our immunocompetent patient, who was a passionate long-distance runner at diagnosis, 
developed a series of adverse events due to the immunosuppressive therapy that he took for 
3 months. Besides anemia and elevated lactate dehydrogenase, thoracic imaging showed mul-
tiple lung nodules 4 months after start of the immunosuppressive treatment. Biopsy of these 
nodules showed hyphae, compatible with Aspergillus pneumonia, most probably related to the 
immunosuppressive treatment. In addition to this, he experienced severe myopathy with 
muscle weakness and atrophy of the proximal muscles in the lower limbs due to the oral ster-
oids used. Two years after the enucleation, the patient presented with pain in his right hip and 
the diagnosis of avascular necrosis of the hip, a known complication of high-dose steroids, was 
made [7]. 

Histopathological examination of the enucleated eye showed a cornea with Acanth-
amoeba cysts in the stroma and decreased endothelial cells. The sclera was infiltrated by lym-
phocytes and histiocytes in combination with Acanthamoeba cysts in the superficial and 
deeper layers. Intraocularly, the vitreous body, the retina, the choroid, and even the subretinal 
and subchoroidal layers were infiltrated by lymphocytes, macrophages, and histiocytes. In the 
retina, an excessive amount of Acanthamoeba cysts were present. The optic nerve was 
atrophic, but without inflammation and Acanthamoeba cysts (Fig. 3). 

Discussion 

The increasing incidence of Acanthamoeba keratitis over the last 10 years makes it even 
more important to create awareness as regards potential serious sequelae [8]. The diagnosis 
of Acanthamoeba sclerokeratitis is often delayed because of the masking effect of the keratitis. 
Scleritis should be suspected in cases of severe pain, globe tenderness, engorged episcleral 
vessels, anterior uveitis, and scleral thickening on ultrasonography [3]. It is most commonly 
anterior and can be either diffuse or nodular. All published case reports with documented ex-
tracorneal spread of the Acanthamoeba species, including ours, had nodular scleritis. Presen-
tation of a nodular scleritis should alert the clinician that an infectious origin is more likely, so 
prudence when starting immunosuppressive treatment is in order. 

The pathogenesis of Acanthamoeba scleritis is still poorly understood. Both spread of the 
infection and an autoimmune reaction can be the underlying cause. For a very long time there 
was only one documented scleral invasion on histological report [6], then in 2009 another 
case report with Acanthamoeba cysts in the limbal region was published [9]. Arnalich-Montiel 
et al. [10] reported 2 cases of nodular Acanthamoeba sclerokeratitis after penetrating and 
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tectonic keratoplasty. Recently in 2017 and 2018, two more cases of Acanthamoeba spread 
throughout the globe were published [11, 12]. All case reports with documented extracorneal 
spread of Acanthamoeba had had previous intraocular surgery. Our case proves that extracor-
neal dissemination of Acanthamoeba is possible in longstanding disease, even without previ-
ous intraocular surgery. 

Most published case reports of Acanthamoeba-related scleritis showed a purely granu-
lomatous inflammation without cysts on histopathological examination, presuming an im-
mune-mediated mechanism [13–15]. One should consider the possibility that the Acanth-
amoeba cysts were not in the examined histopathological sections, highlighting the impor-
tance of serial sections when histopathological examination is not able to show any cysts. 

Treatment of Acanthamoeba sclerokeratitis is in most cases successful with the associa-
tion of topical nonsteroidal anti-inflammatory drugs and topical corticosteroids to the anti-
amoebic treatment. In some cases, as in ours, it can be very challenging and systemic immu-
nosuppression, even in combination with penetrating keratoplasty, might be necessary to 
control tissue destruction and pain [4]. 

We used the stepladder approach described by Iovieno et al. [5]. Topical nonsteroidal 
anti-inflammatory drugs and steroids are advised as first-line treatment. In case of insufficient 
response, oral steroids should be added. Unless there is a full response within 1 week, they 
advise to add steroid-sparing agents such as cyclosporine, azathioprine, or mycophenolate to 
avoid long-term steroid side effects. In selected cases of severe scleral inflammation, intrave-
nous methylprednisolone or a combination of cyclosporine with mycophenolate or azathio-
prine can be used. When introducing immunosuppressive treatment, it is recommended to 
start oral itraconazole or voriconazole. Good results with cyclophosphamide and anti-TNF 
therapy were described by Igras and Murphy [16], but the side effects of cyclophosphamide, 
such as severe nausea, vomiting, loss of appetite, hair loss, and even cancer, should be kept in 
mind. 

Our case proves that even when a correct stepladder approach is used, prognosis can be 
devastating and an enucleation sometimes emerges as the only solution. Clinicians should be 
aware of the risk of myopathy, fungal infections, and avascular necrosis of the femoral head 
when high-dose corticosteroids and other immunosuppressive agents are prescribed. When 
avascular necrosis of the femoral head is suspected, prompt referral to an orthopedic surgeon 
is necessary, as early diagnosis and treatment yields a better prognosis [7]. In general, patients 
under immunosuppressive treatment need follow-up by an experienced physician with regu-
lar physical and hematological examinations [4]. 

Conclusion 

Scleritis is a devastating complication of Acanthamoeba keratitis with a poor prognosis 
and a high enucleation rate of 6% [5]. The pathogenesis of scleritis is still poorly understood. 
Multiple case reports with negative histopathological examination assume an immune-medi-
ated cause and suggest immunosuppressive treatment to improve symptoms and to reduce 
the enucleation rate. In contrast, our case shows that extracorneal spread of Acanthamoeba 
cysts is possible, even without previous intraocular surgery. In case of negative histopatho-
logical examination, serial sections should be looked at to exclude an infection. Systemic im-
munosuppressive treatment, even with prophylactic antiamoebic and antifungal agents, 
should always be used with the greatest caution. Awareness of the side effects is important 
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and an experienced physician should monitor these patients with regular physical and hema-
tological examination. 
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Fig. 1. Anterior scleritis of the left eye with a painful nodule. 
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Fig. 2. Localized scleral (yellow arrow) and choroidal swelling in the inferotemporal sector of the left eye. 
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Fig. 3. Anatomopathological examination of the enucleated left eye (a) showed, after periodic acid-Schiff 

staining, multiple inflammatory cells (—>) and Acanthamoeba cysts (>) in the vitreous (b), sclera (c), and 

retina (e). d The retina, choroidea, and sclera with magnification of the atrophic retina (e). 
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