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ARTICLE INFO ABSTRACT

Keywords: Purpose: To describe an atypical case of acanthamoeba keratitis with positive in vivo confocal microscopy in a
Acam'h?m“ba non-contact lens user who presented with signs and symptoms suggestive of central toxic keratopathy.

Keratitis Observations: The patient presented with bilateral, though sequential, decreased visual acuity with mild pain.
E'CFIl(tral toxic keratopathy Examination showed stromal haze with corneal flattening and thinning without epithelial defects. Optical

coherence tonometry of the right eye revealed an inverse dome-shaped appearance of the opacity and in-vivo
confocal imaging showed double-walled cysts consistent with acanthamoeba. Corneal haze, stromal loss,
resolved and visual acuity improved over time.

Conclusion and importance: Acanthamoeba is a rare cause of infectious keratitis that is most often associated with
contact lens wear in developed countries. Typically, it presents with a unilateral decrease in visual acuity,
photophobia, watering, and pain that is out of proportion to slit lamp examination findings. However, many
atypical presentations have been reported in the literature. Consequently, it may be misdiagnosed, especially
early in the course of the disease. This delay in diagnosis can lead to progressive ulceration and visual impair-
ment. In addition, cyst formation can make eradication with anti-amoebic treatment especially difficult.
Central toxic keratopathy is a non-inflammatory clinical syndrome of unknown etiology that is most often
associated with excimer laser ablation, though other associated causes have been reported. It is characterized by
a central or paracentral opacity with corneal stromal loss and resultant hyperopic shift. The opacification and
stromal loss mostly resolve over the course of months with an improvement in visual acuity. This report may help
physicians broaden their differential and correctly diagnose atypical presentations of amoebic infection.

1. Introduction may be more common in developing countries.*® To our knowledge, all

cases of bilateral acanthamoeba keratitis have been associated with

Acanthamoeba is a rare, vision-threatening cause of microbial
keratitis with potentially devastating outcomes.' > The genus acantha-
moeba consists of more than 20 species, at least eight of which have been
reported to cause keratitis in humans. Acanthamoeba are ubiquitous
protozoa that have been isolated from air, soil, dust, water, and even the
nasopharyngeal mucosa of unaffected healthy individuals.®” While
idiopathic infections do occur, in developed countries, the disease is
most commonly reported in contact lens wearers,° though cases have
been reported in non-contact lens wearers. Non-contact lens use keratitis
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contact lens use.*'” Diagnosis is difficult clinically, as a wide array of
corneal manifestations are possible.’® This case describes a patient
without a history of contact lens wear who had an atypical presentation
of acanthamoeba keratitis, but with slit lamp examination findings
suggestive of central toxic keratopathy (CTK).

Acanthamoeba can have varying presentations, but classically pre-
sents in a contact lens user with unilateral tearing, photophobia, pain
out of proportion to exam, and a decrease in visual acuity.' > Progres-
sion of the infection can lead to a white stromal ring infiltrate, radial

Received 13 October 2020; Received in revised form 25 August 2021; Accepted 13 December 2021

Available online 16 December 2021
2451-9936/© 2021 The Authors.

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Published by Elsevier Inc.

This is an open access article under the CC BY-NC-ND license


mailto:Cornea2020@me.com
www.sciencedirect.com/science/journal/24519936
https://www.ajocasereports.com/
https://doi.org/10.1016/j.ajoc.2021.101243
https://doi.org/10.1016/j.ajoc.2021.101243
https://doi.org/10.1016/j.ajoc.2021.101243
http://creativecommons.org/licenses/by-nc-nd/4.0/

M.S. Ward et al.

keratoneuritis, corneal ulceration, and anterior uveitis with or without
hypopyon.> >!%19 In the early stages of the disease, the clinical findings
in acanthamoeba keratitis are non-specific, and lead to misdiagnosis. It
has been reported that cases of early acanthamoeba infections are mis-
attributed to herpetic keratitis 47.6% of the time, or, less commonly,
mycotic (25.2%) or bacterial keratitis (3.9%).4>20

Atypical cases may also present with more indolent symptoms,
including presentations without pain,?"** radial keratoneuritis,”*
epithelial defects,”! or contact lens wear.® The duration and the process
of acquiring infection, can cause variable corneal manifestations ranging
from punctate epithelial erosions to multifocal stromal infiltrates,
nummular keratitis (with or without stromal edema and keratic pre-
cipitates), and even dendriform patterns.”>?* Additionally, viral,
fungal, and bacterial keratitis have also been documented to coexist
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with cases of acanthamoeba and can delay diagnosis.>* >’ Damage from
herpesvirus specifically has been hypothesized to affect the corneal
epithelium in such a way that predisposes to acanthamoeba keratitis. >’

CTK is a newly recognized clinical syndrome with a yet unknown
non-inflammatory cause. This rare pathology is characterized by central
corneal opacification, stromal loss, and hyperopic shift, usually within
seven days of photorefractive surgery (e.g., laser assisted keratomileusis
(LASIK) or photorefractive keratopathy (PRK)).>%%° Blurry vision,
photophobia, pain, halos, and a foreign body sensation may be pre-
sent.?’ Cases without excimer laser ablation have also been reported in
contact lens wearers and idiopathically.’® After its formation, the
opacity persists for 2-18 months before resolving. Though most affected
corneas clear significantly within one year, stromal thinning and re-
sidual decrease in visual acuity may persist.zg’29 Optical coherence

Axial and Pachymetry Maps (right eye)

On Presentation

At 4 Weeks

Fig. 1. Right eye examination with Ziemer Galilei G2 Dual Scheimpflug Analyzer. Initial presentation shows acute temporal paracentral corneal thinning in the area
associated with the opacity. Architectural changes resulted in induced astigmatism. At one month, there is a return to baseline corneal curvature and resolution of his

astigmatism.



M.S. Ward et al.

tomography (OCT) (Optovue Inc, Irvine, Ca) imaging may reveal thin-
ning of the corneal stroma with an inverse dome-shaped opacity that
extends through the width of the stroma.’®*° The recommended treat-
ment is supportive with close follow up, as the opacity clears to a degree
with time, and invasive interventions have not proven to be superior.>’

The aim of this report is to present a unique case of atypical pre-
sentation of acanthamoeba keratitis which presented with signs and
symptoms of central toxic keratopathy. and has not been reported in the
literature. This report gives an insight into the pathophysiology of both
diseases.

2. Case presentation

The patient is a 15-year-old male who was referred to the clinic with
blurry vision in his right eye (OD) and mild pain of five days duration
with no changes in his left eye (OS). Ocular and medical history were
unremarkable, and the patient did not wear contact lenses. He denied
previous episodes of bacterial or viral keratitis, and there was no re-
ported trauma or known exposure to potentially contaminated water or
soil. Best corrected visual acuity was 20/40 OD and 20/15 OS.

On examination, the anterior chamber, iris, lens, vitreous, and
fundus exam were unremarkable in both eyes (OU). However, there was
a temporal paracentral corneal opacity measuring 1.5 x 1.5 mm with
some surrounding mid-stromal haze OD. Keratic precipitates and pseu-
doguttata were not noted in this opacified area. In the area of the opacity
there was corneal flattening without epithelial defects which led to
induced irregular astigmatism. His right eye was 360 pm at its thinnest
point with K values of 44.28 @ 107°/54.75 @ 17°. This led to 10.47
diopters of astigmatism (Fig. 1). His left eye was unremarkable on ex-
amination, and topographic imaging demonstrated K values of 45.14 @
156°/45.91 @ 66° with a thickness of 529 pm (Fig. 2).

While the diagnosis was uncertain, the patient was empirically
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treated with oral acyclovir 400mg five times daily, and topical pred-
nisolone one drop five times a day for presumed disciform herpes sim-
plex virus (HSV), a microbe known to have atypical presentations.
Within one week, the patient’s vision was 20/25 OD, with residual
complaints of mild blurry vision. Subsequently, his medications were
tapered and discontinued. The central opacity largely resolved within
four weeks of initial presentation with best corrected visual acuity 20/
15 in both eyes. Topography showed a return to the baseline corneal
curvature with right eye K values of 44.97 @ 97°/45.38 @ 7° allowing
his astigmatism to resolve to 0.41 diopters (Fig. 2).

Approximately eight months after the initial visit, the patient had a
recurrent episode with a similar appearance. He presented with blurry
vision, mild pain, and light sensitivity in his right eye for one day. Visual
acuity was 20/30 OD, and a diffuse haze without epithelial defects or
focal infiltrates was again noted in the cornea. He was treated with
topical Tobramycin - Dexamethasone (Tobradex) three times a day and
oral valacyclovir 1000mg twice a day for ten days. He again improved
within one month.

Two months following the recurrence of corneal haze in his right eye,
he presented again for a one-week duration of painless blurry vision,
photophobia, and redness in his left eye. Previously, his left eye had
been symptom-free and showed no irregularities on topographic imag-
ing or examination with K values of 45.14 @ 156°/45.91 @ 66° and the
thinnest portion measuring 529 pm thick (Fig. 2). He reported no pain.
Visual acuity was 20/60 OS. A central amorphous circular paracentral
corneal mid-stromal opacity (2 x 2 mm) without an overlying epithelial
defect was noted to be present (Fig. 3). Slit lamp examination showed
unremarkable conjunctiva, sclera, anterior chamber, iris, lens, and vit-
reous OU, and no corneal opacities in the right eye.

Empiric treatment with antivirals and steroids for presumed herpetic
disciform keratitis was initiated. However, the patient did not respond to
treatment. There was no change at one week follow up, and the patient

Axial and Pachymetry Maps (left eye)

Prior to Presentation On Presentation

At 2 Weeks

At 6 Weeks

Fig. 2. Left eye examination with Ziemer Galilei G2 Dual Scheimpflug Analyzer. Normal findings prior to initial presentation. Initial presentation showing normal
findings. A paracentral and temporal area of corneal thinning was noted in the area of the opacification. This reduced stromal volume led to induced astigmatism. The
cornea gradually returned to normal at 6 weeks. Corneal thickness has increased in thickness.
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Fig. 3. Slit lamp photograph of the left eye on initial presentation. This
occurred two months after resolution of the prior lesion in the patient’s right
eye, which had a similar appearance. The corresponding OCT shows inverse
dome-shaped opacity spanning the anterior and posterior stroma. Thinning is
observable in the inferior aspect of the cornea over the area of opacification.

continued to have painless blurry vision. Slit lamp examination again
showed a central 2 x 2 mm mid-stromal haze that was unchanged in
size, and mild decrease in the density. Stippling was observed just
anterior to the area of haze. At this point, anterior segment OCT imaging
showed a central opacity with an inverse dome-shaped appearance
within the stroma. An area of corneal flattening with decreased thick-
ness (440 pm reduced from baseline 529 pm [Fig. 2]) was observed in
the left eye (Fig. 3). Topographic imaging revealed an area of temporal
paracentral flattening when compared to his baseline ten months prior.
K values of 44.21 @ 51°/46.99 @ 141° led to induced astigmatism of
2.77 diopters (Fig. 2). Confocal imaging (ConfoScan4, Nidek, Japan)
was obtained and was positive for double-walled cysts consistent with
acanthamoeba keratitis, the circle hyperintensity identifies a cyst
(Fig. 4).

Chlorhexidine 0.02% (compounded at the Moran Eye Center) and
propamidine isethionate 1 mg/ml (Sanofi-Aventis Pharma, United
Kingdom) one drop hourly while awake were added to oral valacyclovir
1000mg twice daily and topical prednisolone one drop twice daily. Five
days later, the visual acuity had improved to 20/50, and the haze
appeared less dense. On additional follow up nine days later (two weeks
after the initiation of anti-amoebic therapy), epithelial scraping samples
were obtained for polymerase chain reaction (PCR) testing, which
eventually returned negative. Gradual improvement was noted, and two
weeks later visual acuity improved to 20/30 in his left eye.

Similar to the clinical course of the previously affected right eye,
topographic imaging revealed a progressive return to the baseline
corneal curvature in the area of previous flattening, and astigmatism
reduced to 1.29 diopters (Fig. 1). Chlorhexidine and propamidine ise-
thionate were reduced to four times daily for one week and stopped;
prednisolone was tapered and stopped. Approximately nine weeks after
presentation, the cornea was clear without visible haze. Best corrected
visual acuity was 20/20 OD and 20/25 OS. Tomography showed
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Fig. 4. Confocal microscopy imaging of the left eye showing double-walled
cysts, consistent with acanthamoeba.

residual corneal changes with K values 44.39 @ 166°/45.64 @ 76° and
irregular astigmatism of 1.25 diopters, much improved from prior K
values of 44.21 @ 51°/46.99 @ 141° with 2.77 diopters of astigmatism.
There was no residual scarring or haze. The cornea had thickened 47 pm
to 487 pm (from 440 pm) at the thinnest point (Fig. 3).

3. Discussion

In summary, our patient is a 15-year-old male with no contact lens
use who presented with two episodes of decreased visual acuity in the
right eye that was associated with mild pain. Examination revealed a
central opacity and corneal thinning in the affected eye that returned to
baseline within one week with antiviral treatment for presumed disci-
form herpetic keratitis. Two months following his second episode in the
right eye he had a similar presentation in his left eye. However, there
was no response to antiviral treatment. Additional workup revealed
double-walled cysts on confocal microscopy, consistent with acantha-
moeba keratitis. With anti-amoebic treatment, the stromal loss and haze
resolved and the visual acuity improved.

Due to the atypical presentation and nonspecific findings, the dif-
ferential diagnosis in our case was extensive. Initially, the patient was
believed to have disciform herpetic keratitis as HSV can present with
corneal topographic irregularity and opacity. These lesions are generally
unilateral (0.8% reportedly bilateral) and inflammatory in nature. They
often affect the corneal epithelium or endothelium and may be recurrent
in nature. Endotheliitis has been reported as a key presenting sign in 4
patients who were soft contact lens wearers.>" Disciform lesions may
often present with keratic precipitates, pseudoguttata, trabecular
inflammation, elevated intraocular pressures, and dilated iris vascula-
ture.>>°° Keratoneuritis without any associated epithelial defect or pain
was reported in a 15 year-old contact lens wearer who had complaints of
redness and discomfort.”’ Though acanthamoeba causes a chronic
keratitis, the first case of fulminant acanthamoeba endophthalmitis with
scleritis after cataract surgery has been reported.®’

Our patient had bilateral (though sequential) disease with no prior
history of herpetic keratitis in either eye or dendritic lesions, no keratic
precipitates or pseudoguttata, no inflammation noted on examination,
and a rapid recovery time. These findings made HSV keratitis un-
likely.SS’36 Bacterial keratitis was considered, but a lack of discharge,
trauma, contact lens use, anterior chamber reaction, conjunctival in-
jection, or pain made this less likely.*® A rare and unusual dendrite-like
anterior stromal keratitis has been reported from coinfection with
Acanthamoeba and Pseudomonas aeruginosa in a contact lens wearer.>’

Other organisms known to cause keratitis were also considered such,
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as fungi, but a lack of characteristic signs (epithelial defect, satellite
lesions, anterior chamber reaction, feathery borders, purulent secre-
tions, or an immunocompromised state) also made this diagnosis less
likely."® Due to the recurrent, bilateral nature of his disease and asso-
ciated opacification, keratoendotheliitis fugax hereditaria should also be
considered, but his lack of family history, Finnish heritage, pain, and
general rarity made this unlikely as well. Confocal microscopy showing
the double-walled cyst and round hyperreflective spots characteristic of
acanthamoeba keratitis positively identified the causative pathogen.*!
In the context of strongly positive confocal imaging, and the evidence
against other diagnoses, a final diagnosis of amoebic keratitis with an
atypical presentation was made as the only possible explanation for his
unique case.

Our patient had an atypical case of acanthamoeba, which presented
similar to CTK. The central stromal amorphous opacity, corneal thinning
and flattening, photophobia, and decreased visual acuity are all features
associated with CTK. Additionally, OCT imaging revealed the opacity
had an inverse dome-shape appearance.?®*° In addition to these find-
ings, the lack of pain or epithelial defect is an unusual presentation for
acanthamoeba keratitis. Finally, the patient had no risk factors for
acanthamoeba keratitis or CTK, making the case more interesting, and
diagnosis more difficult.

Antibodies against acanthamoeba have been isolated in the human
nose and throat of healthy individuals without prior known infec-
tion.*>** Additionally, acanthamoeba species have been cultured in up
to 10% of contact lens storage cases, although acanthamoeba keratitis is
estimated at less than 2.01 cases per million contact lens users.® This
may indicate that there may be subclinical or self-limiting infections of
this parasite. However, it should be noted that serum immunoglobulins
may not be efficacious at limiting corneal infection.®

Classically, we ascribe acanthamoeba to be a disease that is difficult
to eradicate and indicates a poor prognosis; however, this teaching may
not be entirely correct. We hypothesize that some cases of acantha-
moeba may resolve, and thus, no medical care would be sought by the
patient. Some cases may have been treated with non-anti-parasitic
agents and the disease resolved due to the body’s natural innate im-
mune system. With the increase of atypical cases of acanthamoeba in
recent years it is also possible that a yet uncharacterized species, or
perhaps a known species that was previously thought to be nonvirulent,
is causing unique presentations. Our case indicates a possible moderate
successive bilateral acanthamoeba infection without contact lens use
that presented with signs resembling CTK. Whereas one eye was infected
and self-resolved with coinciding antiviral treatment, a more virulent
strain in the other eye necessitated, and responded to, pharmacotherapy
for resolution. The nature of the pathology in the right eye is more
speculative as confocal microscopy was not performed.

There are limitations to our case report, most prominently a negative
PCR result. However, it should be noted that various PCR assays for
acanthamoeba have shown to return false negatives for both typical and
atypical strains.** The analyzed sample was collected fourteen days after
the initiation of antiparasitic treatment, which may have affected the
results. Additionally, the patient’s epithelium, which was sent for
analysis, was intact, and the opacity and cyst on confocal imaging were
found in the deeper stroma, likely making the PCR sample a less sensi-
tive test.

In vivo confocal microscopy has high sensitivity and specificity for
acanthamoeba, even in cases with negative corneal scraping or atypical
presentations.”"**> Two reports have described the efficacy of this test in
the diagnosis of acanthamoeba keratitis. Sensitivity has been reported at
88.9%-100% and 90.6%-92.9% with specificities reported at 100% and
77.3%-100%."5*° Conversely, the same studies reported that the
sensitivity of PCR in the diagnosis of acanthamoeba is 66.7%-75%, and
specificity is 100%.%" A positive test result in either of these tests is
highly predictive, since the positive predictive value has been reported
at 100% for both. Conversely, a negative test result is not as helpful since
the negative predictive values for PCR are 75%"! when using the loosest
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definitions for (defined as ‘definite acanthamoeba
keratitis’). "

We believe that the confocal imaging and response to amoeba
treatment in the left eye confirms the diagnosis. This falls under Tu
et al.’s ‘definite acanthamoeba keratitis’ classification of a positive
acanthamoeba infection, and is represented by the sensitivity and
specificity values previously stated.”> However, another cyst forming
pathogen (e.g., cryptosporidium) could be a potential cause.*®*”

Another limitation to our report is that we did not obtain confocal
microscopy evidence in his initial right eye presentation one year ago,
and it is not definite that it was also a case of acanthamoeba keratitis.
Moreover, the previous lesion’s resolution with concomitant antiviral
treatment makes an alternative explanation, such as disciform herpetic
keratitis possible, even in the absence of characteristic features of that
disease.

The etiology of CTK is not established, though many theories have
been proposed, including complications due to various aspects of sur-
gical care,’®?%%%%9 meibomian gland secretions,”” antigen-antibody
complexes,”’ as well as inflammatory cytokines and metal-
loproteases.’’ Our case, which presented very similarly to classic de-
scriptions of CTK, may provide additional information to the underlying
incompletely understood pathology. Additionally, it is a unique case of
amoebic infection in a non-contact lens user, which may help clinicians
widen their differential in cases of keratitis to include atypical pre-
sentations of amoebic infections. We hope that this allows for a better
understanding and faster diagnosis of amoebic keratitis.

diagnosis

4. Conclusion

We present a unique case of atypical presentation of acanthamoeba
keratitis which presented with signs and symptoms suggestive of central
toxic keratopathy. This case report provides an additional atypical
presentation to help broaden the differential diagnosis in patients with
similarly presenting corneal lesions. Additionally, the similarity to
central toxic keratopathy may provide clues to the etiology of this
clinical syndrome.
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