ACANTHAMOEBA KERATITIS:

A REVIEW
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SAMENVATTING

Acanthamoeba keratitis wordt veroorzaakt door pro-
tozoa en is gekenmerkt door een geprotraheerd ver-
loop. Alle patiénten met een therapie resistente ke-
ratitis, zelfs niet-contactlensdragers, zouden gron-
dig onderzocht moeten worden op de aanwezigheid
van Acanthamoeben, d.m.v. specifieke culturen, his-
topathologische kleuringen en -indien nodig- cor-
nea biopsie. Het samengaan van klinische tekenen
zoals excessieve pijn, een radiale keratoneunitis en
in een latere fase een stromaal ring infiltraat, met
een suggestieve anamnese (contactlenzen, vervuild
water), is belangrijk bij het stellen van een vroeg-
tijdige diagnose. Dankzij een betere klinische detec-
tie en dus ook een vroegtijdiger diagnose, slaagt men
er steeds vaker in om de infectie onder controle te
krijgen met combinatie therapie van polyhexame-
thyleen biguanide of chloorhexidine met propamidi-
ne en antibiotica. Men bekomt betere resultaten qua
visuele prognose en de behoefte aan therapeutische
cornea transplantatie vermindert.

SUMMARY

Acanthamoeba keratitis is caused by protozoa and
characterised by a protacted course. All patients
presenting with a therapy-resistant keratitis, even
non-contact lens wearers, should be examined for
the presence of Acanthamoeba by means of specific
cultures, histopathological stainings and -if neces-
sary- a corneal biopsy. The combination of clinical
signs, such as excessive pain, a radial keratoneuri-
tis and in a later phase a stromal ring infiltrate, to-
gether with a suggestive history (contact lenses, pol-
luted water) is an important factor fot the early dia-
gnosis. Because of improved clinical detection and
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earlier diagnosis, the infection can often be control-
led with a combination therapy of polyhexamethy-
lene biguanide or chlorhexidine with propamidine
and neomycine. This results in a better visual pro-
gnosis and a decreased need for therapeutic kerato-
plasty.

RESUME

La kératite par Acanthamoeba est provoquée par des
protozoaires et caracterisée par une évolution chro-
nique. Tous les patients présentant une kératite ré-
sistante a une thérapie médicale, méme ceux qui ne
portent pas de lentilles de contact, doivent étre exa-
minés pour la présence possible d’Acanthamoebes
par des cultures microbiennes, des colorations his-
topathologiques spécifiques et -si nécessaire- par une
biopsie de la cornée. Des symptédmes cliniques com-
me une douleur excessive, une kératonévrite radiai-
re et plus tard une infiltration annulaire stromale,
combinés avec une anamnese suggestive (lentilles
de contact, eau polluée) sont importants pour un dia-
gnostic précoce. Grace a une meilleure détection cli-
nique et un diagnostic plus rapide, on parvient plus
fréquemment a contrdler 'infection par une théra-
pie combinée de polyhexamethylene biguanide ou
chlorohexidine avec propamidine et néomycine. Ceci
permet d’obtenir de meilleurs résultats visuels et de
réduire le nombre de kératoplasties thérapeutiques.
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INTRODUCTION

Acanthamoeba keratitis has only been known
as a clinical entity fot twenty years, with the
first clinical case report published in 1974
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(16,27). Until 1959 Acanthamoeba species
were considered harmless amoebas, free living
in water and soil. Culbertson et al. were the first
to demonstrate the pathogenicity of Acantha-
moeba by inducing fatal experimental infec-
tions in mice and ape. Since 1985 there has
been a clear increase in the incidence of the
disease. The first case report of an Acantha-
moeba keratitis in Belgium also appeared in
1985 (11), followed by others in 1989 (26).
The name Acanthamoeba comes from the Greek,
where “acantho” means curled, referring to the
thin spidershaped pseudopodia of the trophozo-
ites. Amoebas are classified under the proto-
zoa. Within the order of the amoebas, there are
the genera of the Balamuthia, Naegleria and
Acanthamoeba, which are all three human pa-
thogens (25). Naegleria, especially N. fowleri,
causes Primary Amoebic Meningo-encephali-
tis (PAM), a fulminant acute meningo-encep-
halitis, leading to death in 3-7 days after ex-
posure. Recently a non-Acanthamoeba kerati-
tis, caused by Naegleria was reported (7). Acant-
hamoeba can also cause a Granulomatous
Amoebic Encephalitis (GAE) and especially the
more frequent Acanthamoeba keratitis. For the
moment there are more than 35 species known
(based on cyst morphology, on immunofluores-
cense with antibodies and on iso-enzyme struc-
ture), among which five possible causative agents
for Acanthamoeba keratitis: A. castellani, A. po-
lyphaga, A. hatchetti, A. culbertsoni and A. rhy-
sodes. Three years ago a new corneal patho-
gen was added: A. griffini, a species previous-
ly not associated with keratitis (20).

EPIDEMILOGY

Acanthamoeba are widespread in nature. They
are found in all kinds of water, such as rivers,
lakes, fresh water, sea water, tap water, bott-
led water, swimming pools, hot water baths,
but also in dust, mud, air-conditioning shafts,
dialysis units, human and animal faeces, and
in contact lenses, contact lens cases and des-
infection fluid. Acanthamoeba are found most
frequently in thermal water, heated swimming
pools and during the warmest months of the
year. In spite of this ubiquitous nature, the num-
ber of cases of Acanthamoeba keratitis is rat-
her low (in 1990 only 250 cases were repor-
ted to the Centre for Disease Control in Atlan-
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ta) (10). This low incidence can be explained
in two ways: either Acanthamoeba are weak
pathogens or the corneal epithelium forms -un-
der normal circumstances- an adequate bar-
rier to the invasion. The first case report dates
from 1974, but little is known about the exact
incidence of Acanthamoeba keratitis before
1970. A number of retrospective studies was
carried out to get a better understanding about
the epidemiology of this disease. Ashton et al.
(1) re-investigated 756 histopathological ca-
ses of keratitis or corneal ulceration, taken from
files collected over a fifteen year period (1960-
1975): in the whole series they found no sin-
gle example of amoebic infection in the cornea
or anterior segment. Kelly et al (17) reinvesti-
gated histological slides of 197 corneas from
the period 1955-1970 with new staining tech-
niques, such as the calcofluor white colouring.
Files from patients with the clinical diagnosis
of a corneal ring infiltrate, herpes simplex ke-
ratitis, infectious keratitis or keratitis of un-
known origin were selected: there was not a
single missed diagnosis of Acanthamoeba ke-
ratitis. This supports (but doesn’t prove) the hy-
pothesis that Acanthamoeba keratitis is a new
clinical entity since 1974. Two other retrospec-
tive studies of 172 cases excised between 1972
and 1978 (23) and 3000 cases excised bet-
ween 1974 and 1983 (5) respectively found
one and two misdiagnosed cases. The reason
for the sudden increase in cases since 1985 is
not clear, but there are a number of hypothe-
ses. It could be that previous cases were under-
diagnosed, but the above cited studies have
proven that this is rather unlikely. The increase
could also be due to a better knowledge of the
clinical and morphological characteristics of the
disease. There is also the possibility of a real
increase in the incidence of the disease with
as obvious cause the increase of contact lens
wearers in the last 10-15 years. An alternative
possibility is the change in the use of contact
lens desinfection fluids, especially for disposa-
ble contact lenses, were the use of chlorine ba-
sed desinfection to which Acanthamoeba are
resistant, might be a possible etiologic factor
(14). The high number of contact lens wearers
within the patient population is obvious: in some
studies this percentage goes up to 92% (8) or
even 100% (14) of all cases. All kinds of con-
tact lenses are involved: soft lenses (both daily



Fig. 1 Empty double-walled cysts with wrinkled ectocyst and smooth rounded endocyst (PAS.H)

and extended wear, disposable and non dispo-
sable), hard lenses and even gas permeable
lenses. Disposable lenses are not a solution: a
study even showed a relative risk for daily wear
disposable lenses of 49.45 compared to the
normal soft contact lenses (30). This increa-
sed risk was almost completely associated with
the lack of desinfection or the use of desinfec-
tion fluids based on chlorine in combination
with tap water. The main risk factors for Acant-
hamoeba keratitis are wearing contact lenses,
non-sterile contact lens rinsing, omitted or chlo-
rine based disinfection, and swimming with
contact lenses (31). Previous corneal trauma
and exposure to contaminated substances will
also leed to a higher infection risk.

PATHOGENESIS

The life cycle of the Acanthamoeba consists of
two forms: trophozoites and cysts. Trophozoi-
tes are the proliferating, active form. They have
an irregular shape (size: 20 to 40 um, species
dependent) and pseudopodia. They feed on bac-
teria, like E. coli and other gram negative en-
terococci (which could explain why a bacterial
contamination favours the infection process).
The trophozoites proliferate through mitosis. In

adverse circumstances (dehydration, lack of
food, contact with toxic substances) these tro-
phozoites turn into cysts, which are the re-
sistant, resting form of the parasite. They are
surrounded by a typical double walled enve-
lop. The outer wall, the exocyst, is wrinkled,
while the inner wall, the endocyst, is smooth
(Fig 1). The morphology and size (12 to 20 um)
are species dependent. The cysts contain a fine
granular cytoplasm and a nucleus with a bull’s
eye nucleolus (11). The cysts reverse to trop-
hozoites when the environmental factors are fa-
vourable again. The precise mechanism for
Acanthamoeba Keratitis is unclear, but it is re-
lated to a number of factors such as a previous
epithelial trauma, virulence of the micro orga-
nism, size of the inoculum (on the contact lens,
in the desinfection fluid, in the contaminated
water), capability of the parasite to adhere to
the cornea and duration of the exposure (3). Re-
search has shown that the characteristics of the
cornea itself also have an influence on the pro-
bability of the infection, since in experiments
with Acanthamoeba castellani only the corneal
epithelium of humans and pigs allowed bin-
ding of trophozoites (28). The infection causes
a destruction of the corneal epithelium and stro-
ma, followed by an infiltration of inflammatory
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Fig. 2 Clinical picture of Acanthamoeba keratitis: marked ciliary injection and an atypical, ill-defined corneal lesion

cells and eventually formation of a descemeto-
coele and corneal perforation. Limbitis and scle-
ritis are frequent (15). The scleral inflamma-
tion in Acanthamoeba sclerokeratitis can ei-
ther be caused by an immunological reaction
secondary to a primary corneal infection or by
a direct infection of the sclera by micro-orga-
nisms from the cornea (6).

CLINICAL
PRESENTATION

Variability is the most striking fact in the clini-
cal picture of patients presenting with Acant-
hamoeba keratitis. The course of the disease
is always protracted, with remissions and exa-
cerbations (4,11). In order to facilitate an ear-
ly detection (and in that way a better therapy),
it is important for the clinician to keep this cha-
racteristic in mind, a fortiori when the above
mentioned risk factors and patient history are
present. An Acanthamoeba keratitis usually starts
as an unilateral red eye with epiphora, foreign
body sensation, pain and photophobia. The first
signs can be non-specific (Fig 2) and present
as micro-erosions or epithelial irregularities and
opacities. However, in some cases the epithe-
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lium is completely intact. One of the first signs
of an Acanthamoeba keratitis is often a pseu-
do-dendritic epithelial lesion. In this stage the
picture strongly resembles a viral keratitis (her-
pes simplex or zoster). The corneal sensitivity
can be decreased, which obscures the differen-
tial diagnosis with herpes simplex even more.
In a further stage of the disease (or sometimes
simultaneously) there are a number of stromal
abnormalities: nummular infiltrates (as seen in
adenovirus infections) and radial keratoneuri-
tis. This keratoneuritis is characterised by li-
near, radial, branching infiltrates of the para-
site along the corneal nerves into the anterior
stroma. There is a positive Tyndall and the an-
terior chamber inflammation can lead to a hy-
popion in 39% of all cases (24). A ring-sha-
ped stromal infiltrate is characteristic of advan-
ced infection and is nearly pathognomonic for
Acanthamoeba keratitis (Fig 3). This arcuate or
ring-like infiltrate is the result of polymorphonu-
clear leukocyte infiltration generated by che-
motaxis after antigen-antibody precipitation (22).
Eventually the keratitis can give rise to necro-
tic zones in the stroma, with the formation of a
Descemetocoele and a corneal perforation. In
the majority of cases the infection is mainly li-



Fig. 3 Clinical picture of Acanthamoeba keratitis showing a pathognomonic ring infiltrate, an oedematous stroma and
endothelial precipitates

Fig. 4 Calcofluor white staining showing a fluorescent cyst
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mited to the cornea, but sometimes there is
scleral involvement presenting as scleral nodu-
les and inflammation. Besides that there are
two other striking clinical symptoms: an excru-
ciating pain which is not always in relation to
the clinical findings and a remarkable lack of
corneal neovascularisation in spite of the chro-
nic course and severity of the inflammation (19).

DIAGNOSIS

Based on the above mentioned clinical charac-
teristics in combination with one or more risk-
factors, one can make the probable diagnosis
of Acanthamoeba keratitis. There are a num-
ber of laboratory techniques to confirm this dia-
gnosis: bacteriological (smears or cultures) and
eventually histopathological. If the smears or
initial cultures are negative or if only the stro-
ma is involved (with an intact epithelium) a cor-
neal biopsy is needed to obtain infected tis-
sue. Recently the ability of PCR-analysis on cor-
neal epithelial and tear samples to confirm the
clinical diagnosis of Acanthamoeba keratitis
was examined. PCR turned out to be a more
sensitive diagnostic test than culture and could
be particularly useful to confirm the clinical dia-
gnosis in culture-negative cases (21). In this
study there were no false positive tests neither
with the tear nor epithelial samples. Of course
the cost of PCR has to be taken into account
when considering this alternative.

A. BACTERIOLOGICAL

- smear
The smear is fixated with 37% formaldehyde
and several staining techniques can be used.
A Giemsa or Gram staining can mask Acant-
hamoeba as leukocytes, macrophages and other
mononuclear cells. A PAS staining stains the
cyst wall red. These routine stainings can easi-
ly miss the diagnosis if there is no clinical sus-
picion of the disease. The calcofluor white stai-
ning is a specific staining method for Acantha-
moeba: calcofluor white is a chemofluorescent
staining, used in a 1:1 mixture of calcofluor
white 0,1% and Evans blue 0,1% (17). After
staining, the slides are examined by fluores-
cence microscopy (Fig 4). But again: these spe-
cific staining methods will only be used if the
clinician gives a clear indication of the suspec-
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ted diagnosis. In centres where the necessary
material is available, one can also use immuno-
fluorescent antibodies to perform species dif-
ferentiation.

- culture

It is suggested to culture not only material from
the infected cornea, but also from the contact
lenses, the preservation liquid and the contact
lens holder. The prelevated material is then pla-
ted out on a 1.5% non-nutrient agar covered
with E. coli (Acanthamoeba consume bacte-
riae). Contrary to the routine procedure it is not
necessary to rub the material over the agar, but
it is sufficient to just touch the surface. In or-
der to avoid dehydration the plates are sealed
with tape and then go into the oven at 37°C for
at least 2 weeks. If no suitable plates are avai-
lable, one can use a transport solution (like
Page’s salt solution) in order to make sure that
the trophozoites survive the transport. Cultu-
res are considered to be positive when amoe-
bic migration tracks are seen (sometimes as
early as after 2 or 3 days) or when trophozoi-
tes are seen under the microscope (14). Both
the smears and the cultures have a sensitivity
of 65%.

B. HISTOPATHOLOGICAL

Even though Acanthamoebas initially provoke
a superficial involvement, there will eventually
also be a deeper stromal invasion and cyst for-
mation. This is probably the reason why the
corneal smear turns out negative if taken some
time after the initial symptoms and why a cor-
neal biopsy is needed at that point to obtain
Acanthamoeba from the deeper stroma. The
specimen can be stained with H.E., PAS, Gro-
cott and calcofluor white. The cyst morphology
as such is insufficient to determine the species
identification, hence immunofluorescence with
antibodies is needed (11). Cysts and trophozo-
ites are found in the ulcerative zone and in the
surrounding unaffected stroma. In some cases
one can even find cysts at the level of Descemet’s
membrane (Fig 5). Trophozoites can be recog-
nised by their irregular shape (size: 20 to 40 um,
species dependent) and pseudopodia. Around
the living material (cysts and trophozoites) the-
re is practically no reaction, while there is an
intense cellular reaction around the necrotic
material. Contrary to most chronic inflamma-



Fig. 5 Empty cycts with shrunken cytoplasm in the deep stroma near Descemet’s membrane in an area of little inflam-

mation (PAS.H)

tions, Acanthamoeba infections show little or
no neovascularisation of the corneal stroma,
neither clinical nor histopathological. The exact
reason for this lack of neovascularisation is not
known, but it could be caused by an insuffi-
cient immunogenicity of the Acanthamoeba,
failing to generate the whole inflammatory cas-
cade leading to a vascular ingrowth (19). Ac-
cording to Garner et al. the corneal involve-
ment can be divided into four stages (10). Sta-
ge 1 is that of the initial infection: the parasite
invades through the epithelium, without indu-
cing a significant inflammatory reaction. One
finds trophozoites and cysts in the stroma wit-
hout surrounding leukocyte infiltration. A simi-
lar situation occurs with certain other parasite
infections (like microfilaria) where the degene-
rating organisms provoke most of the inflam-
matory answer. Depletion of keratocytes oc-
curs in stage 2 and is seen throughout the en-
tire thickness of the stroma, but mostly in the
anterior part. The disappearance of the kera-
tocytes is probably due to the fact that they un-
dergo phagocytosis by the trophozoites. Stage
3 is the phase of the inflammatory answer with

invasion of an acute inflammatory cell infiltra-
te, consisting mainly of polymorphonuclear cells
and macrophages (Fig 6). A constant fact is the
small number of lymphocytes, which can be ex-
plained by the lack of stromal neovascularisa-
tion, which causes a decreased input of the re-
latively immobile lymphocytes through the
vascular vessels. The latest stage, stage 4, is
characterised by stromal necrosis with thin-
ning of the stroma. This lysis of the stroma can
be attributed to the release of enzymes by the
polymorphonuclear cells. There are probably
additional factors, like secretion of collageno-
lytic enzymes by Acanthamoeba trophozoites,
since the lysis also occurs when there is mini-
mal inflammatory cell infiltration. If there is
scleral involvement, the inflammation is main-
ly granulomatous, with histopathological cha-
racteristics comparable to those seen in granu-
lomatous amoeba encephalitis (GAE) (6). The
slides show multiple lymphocytes, plasmacells,
histiocytes and multinuclear giant cells in com-
bination with necrotising granulomata associa-
ted with amoebic cysts and trophozoites (Fig
7 & 8).
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DIFFERENTIAL
DIAGNOSIS

Since the recent literature strongly emphasi-
ses the increased risk for Acanthamoeba kera-
titis in patients with soft contact lenses, there
is a possibilty that this differential diagnosis is
neglected in patients with hard or gas perme-
able contact lenses or in patients not wearing
contact lenses. In England a big multicentric
study of 243 patients (259 eyes) showed that
the mean time to diagnosis was significantly
higher in the group of patients without contact
lenses versus those wearing contact lenses,
whereas there were no significant differences
in the initial symptoms with which both groups
presented (31). This indicates that the oph-
thalmologist is less suspicious of this possible
diagnosis, if the patient is not wearing contact
lenses. Next to this delay in diagnosis, the group
without contact lenses also needed more the-
rapeutic keratoplasty procedures and had a wor-

Fig. 6 Multiple empty cysts in the mid and deep stroma
with much inflammation (E: epithelium, D: Descemet’s
membrane) (PAS.H)
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se outcome, probably due to the delayed dia-
gnosis. The most common initial diagnosis is
that of an (atypical, ill defined) keratoconjunc-
tivitis or a viral (herpes simplex) keratitis (2).
The most important differential diagnosis is her-
petic keratitis. The presence of (pseudo)-den-
drites and a decreased corneal sensitivity can
be very misleading and a therapy with Zovi-
rax™™ is often initiated. On the other hand the
marked pain sensation (often in discrepancy
with the clinical symptoms) is more consistent
with Acanthamoeba keratitis. Other possible
differential diagnoses are: a fungal keratitis or
keratitis caused by Mycobacteria, a toxic kera-
topathy caused by abuse of local anaesthetics
or other eye drops and an infectious crystalline
keratopathy (11). Occasionally the first symp-
toms are attributed to an epithelial trauma.

TREATMENT

If the diagnosis is made in an early stage of the
disease, a medical therapy can often be suc-
cessful. If the infection is diagnosed in a later
stage or appears to be resistant to all topical
therapy, a therapeutic keratoplasty may be in-
dicated.

A. MEDICAL

Few drugs are of proven efficacy in the treat-
ment of Acanthamoeba. The cysts in particu-
lar are very resistant to most eye drops com-
ponents in a concentration that is still safe for
the cornea. The most recent recommendations
for the medical treatment of Acanthamoeba ke-
ratitis emphasize the crucial importance of an
early diagnosis for the success of a topical trea-
tment. When the disease spreads, the Acant-
hamoeba invade the deeper layers of the stro-
ma, which seriously limits the efficacy of topi-
cal treatment. There are several classes of drugs
active towards Acanthamoeba (22). The most
effective ones are the cationic antiseptics: chlo-
rohexidine and polyhexamethylene biguanide
(PHMB) 0.02%. The clinically used topical so-
lutions have a concentration that is a hunderd-
fold higher than the MCC (minimal cysticidal
concentration) and there is only a limited epithe-
lial toxicity. There seems to be an additive ef-
fect between chlorohexidine and PHMB. Next
to that, there are the aromatic diamides of which



Fig. 7 & 8 Amoebic sclerokeratitis (PAS.HE)
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propamidine isethionate (Brolene™) is the most
commonly used. These diamides are usually
well tolerated, but prolonged use can lead to a
(reversible) toxic keratopathy. A third class of
drugs are the aminoglycosides (Neomyci-
ne™), which may have an additive effect to
propamidine and to PHMB. The use of Neomy-
cine™ however frequently leads to toxic or hy-
persensitivity reactions. There is a consensus
concerning the use of the cationic antiseptics,
chlorohexidine or PHMB 0.02%, in combina-
tion with Brolene™ 0.1% drops. In addition,
one can also use Neomycine™ in a triple the-
rapy (13,22). A very intensive application of
eye drops (every hour) is needed during 3 days
to 1 week (or shorter if there are signs of local
toxicity such as superficial punctate keratitis).
Afterwards the frequency is reduced to 4-6 ap-
plications daily, depending on the clinical ans-
wer (8). Long term treatment is essential and
the use of chlorohexidine or PHMB is best con-
tinued during 4 to 6 months (table 1). The use
of topical corticosteroids is still controversial:
on one hand they suppress the inflammatory
sequels (stromal lysis, vascularisation and scar
formation) and the intense pain, but on the
other hand they also subdue the cellular me-
chanisms needed for the restriction of the in-
fectious process. A reduction of the dose of cor-
ticosteroids also seems to cause a recurrence
in a number of cases, and a prolonged use of
this topical drug could also promote the deve-
lopment of a secondary bacterial or fungal ke-
ratitis (9). In a retrospective review, Park et al
(29) demonstrated that topical corticosteroids
were not associated with a higher rate of me-
dical treatment failure in patients with Acant-
hamoeba keratitis. However, the mean dura-
tion of anti-amoebic therapy in the steroid-trea-
ted group was significantly longer than that in
the non-steroid-treated group. The precise in-
dications for corticosteroids are not yet clear,
and it is considered good clinical practice to
avoid their use until the diagnosis is confirmed
and until the answer to specific anti-amoebic
therapy can be evaluated. The use of corticos-
teroids should be limited to specific indications,
such as limbitis, scleritis and uveitis. Non ste-
roidal anti-inflammatory drugs are recommen-
ded for pain control (especially Sulindac™ in
a dose of 200 mg twice daily would appear to
be very effective).
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table 1: Therapeutic scheme
THERAPEUTIC SCHEME (according to Lindquist (22))

1. loading dose (first 3 days)

*what:
-chlorhexidine 0.02% or PHMB 0.02
+
- propamidine isethionate 0.1% (Brolene™)
+/-
- neomycine solution

* how:
- hourly
- day and night
- during first 3 days
- each drug given at the same interval separated
by 5 minutes

2. intensive treatment phase (4-7 days)

*what:
- same combination

* how:
- each given every 2h while awake
- each given every 4h at night
- for 4-7 days

3. maintenance phase (minimal 4 months)

* what:
- chlorhexidine or PHMB alone
- or in conjunction with propamidine
= any drug causing toxicity may be discontinued,
as long as chlorhexidine or PHMB therapy is main-
tained

* how:
- 3-4 times daily
- minimal 4 months

B. SURGICAL

There are two major indications for a penetra-
ting keratoplasty (PKP) in Acanthamoeba ke-
ratitis: visual rehabilitation (visual loss due to
corneal scars resulting from a previous infec-
tion) or a therapy resistant infection (therapeu-
tic keratoplasty or greffe a chaud). Once the in-
fection has been controlled with a topical treat-
ment, a penetrating keratoplasty may be indi-
cated to obtain a visual rehabilitation in cases
with residual corneal opacities or irregular a-
stigmatism. The prognosis in these “quiet” eyes
is usually quite good, in contrast with infla-
med eyes which frequently develop rejection,
glaucoma and cataract (9). The infection is con-



sidered cured, if there is no more evidence of
corneal infiltrates during the first months after
the keratoplasty (18). There is an increased risk
for multiple rejection episodes, but transplant
failure due to these rejections rarely occurs. The
anti-amoebic treatment needs to be continued
during 6 months postoperatively (cysts can sur-
vive during many months and their presence in
the peripheral acceptor cornea can not be ex-
cluded). Both the timing and the indications for
a therapeutic keratoplasty remain controver-
sial. Some authors prefer a surgical interven-
tion in an early phase, when the infection is still
limited, others state that a surgical interven-
tion has to be avoided until the medical treat-
ment has been successful (22). There is a gro-
wing consensus to treat with topical medica-
tion until all organisms are eradicated before
performing PKP, which should only be used for
visual rehabilitation or when there is an impen-
ding or frank corneal perforation, and not to
“debulk” an active infection (12). A recurrence
of the infection is one of the major complica-
tions and also the main reason for transplant
failure. A retrospective study conducted on 19
cases of PKP for Acanthamoeba keratitis (9)
showed a statistically significant correlation
between the chances of a recurrence of the in-
fection and the histopathological proven pre-
sence of trophozoites in the excised cornea. If
the acceptor cornea showed only cysts, the risk
for recurrence and transplant failure was signi-
ficantly smaller. The recurrence of an infection
in the transplanted cornea indicates that an in-
vasion of Acanthamoeba from the perilimbal re-
gion is not unusual (10). If there is a scleral
involvement a lack of re-epithelialisation can
occur after PKP, for which a conjunctival flap
operation can be needed. This difficult re-
epithelialisation indicates a limbal stem cell
dysfunction due to an Acanthamoeba invasion
of the limbus (9).

PREVENTION

Wearing contact lenses is considered to be the
maijor risk factor for occurrence of Acanthamoe-
ba keratitis (even if the number of cases is very
smallin comparison to the large number of peo-
ple wearing contact lenses). The link between
infectious keratitis and wearing contact lenses
is undeniable: wearing lenses overnight is a

main risk factor. A retrospective study of 320
corneal ulcers occurring between 1992 and
1995 showed some important trends: the num-
ber of corneal ulcers in contact lens wearers sig-
nificantly decreased, while the number of non
contact lens associated ulcers remained rela-
tively stable (5). Acanthamoeba are not the
main cause of contact lens associated corneal
ulcers: number one is still Pseudomonas. But
whereas most causes of infection, such as Pseu-
domonas or Staphylococci, decrease in frequen-
cy, the number of Acanthamoeba infections re-
mains stable. These results clearly show that
the prevalence of Acanthamoeba keratitis does
not decline, indicating that there is a continuing
need for information towards the patient about
the need for a thorough and adequate contact
lens desinfection. One must emphasise the fact
that it isn’t safe to rinse contact lenses with tap
water, or to swim with contact lenses in. Espe-
cially these patients wearing soft contact len-
ses should be cautioned about the importance
of adequate desinfection.
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