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Abstract Purpose: To report the
histological findings of an eye with
severe Aspergillus endophthalmitis
after oral treatment with voricona-
zole. Methods: Case report. Results:
Histopathological examination re-
vealed no fungal elements in choroi-
dal or retinal vessels. The hyphae
were mainly restricted to the vitreal
side of the preretinal inflammatory
infiltrate. Since the treatment with
voriconazole had not been completed
at the time of enucleation, the clinical
course with potential further limita-
tion or regression of the lesion re-
mains unsettled. Conclusions: En-
dogenous Aspergillus endophthalmi-
tis is a devastating condition often
associated with immunodeficiency.
The pathogenesis of this entity im-

plies the primary invasion of choroi-
dal and retinal vessels. The lack of
antifungal drugs with high blood–
ocular permeability results in an ex-
tremely poor visual prognosis. Our
histological examination indicates
promising activity and ocular pene-
tration of the new antifungal agent
voriconazole.

Introduction

Aspergillus species belong to the large group of ubiqui-
tous saprophytic fungus abundantly presented in the en-
vironment. Their small spores inhaled from the air may
enter the respiratory tract and in susceptible humans with
altered host defences induce pulmonary infection or
paranasal sinusitis with haematogenous seeding to other
organs.

The incidence of invasive aspergillosis in transplant
recipients has greatly increased [12], and the mortality
rate is as high as 90% [19]. Eye involvement is usually
a sign of disseminated disease. The extensive invasion
of retinal and choroidal vessels by hyphae leads to in-
volvement of the posterior pole. In the absence of early
diagnosis and aggressive treatment [4, 6, 10, 11], this
ocular disorder usually results in blindness [5, 6, 35] and/

or enucleation [14, 18, 26]. Therefore early treatment of
Aspergillus endophthalmitis has become very important.
Despite the poor ocular penetration and numerous side
effects, amphotericin B still remains the treatment of
choice for the vast majority of patients. However, organ
transplant recipients are particularly unable to tolerate
long-term systemic administration of this drug.

The new triazole derivative, voriconazole, has shown
promising activity, high bioavailability, safety and good
tolerability compared with amphotericin B. Limited data
have shown favourable outcomes [8, 31].

Case report

A 60-year-old man with primary transthyretin-mutant type amy-
loidosis with heart involvement underwent heart transplantation in
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September 2002. He had no pre-existing eye disease. After surgery
he was treated with immunosuppressives (cyclosporin A, my-
cophenolate mofetil) and corticosteroids (prednisolone). The post-
operative course was complicated by cytomegalovirus infection,
and treatment with ganciclovir was initiated. Two months after
transplantation, redness and foreign-body sensation of the right eye
were noted. Examination revealed moderate conjunctival injection,
cells (+2) and flare in the anterior chamber and miosis. Fundoscopy
was entirely normal. An acute iritis was diagnosed and cortico-
steroid drops and ointment were administered. One week later, he
complained of blurred vision of the same eye. Visual acuity had
decreased to counting fingers. Chemosis and a clear aqueous hu-
mour were present. Ophthalmoscopy through the dilated pupil
showed a mild vitreous haze and numerous retinal haemorrhages
close to the optic nerve head. Within the following week the right
eye deteriorated and visual acuity declined to hand movement. Slit-
lamp examination showed an increased inflammatory reaction in
the anterior chamber with cells (+4) and a whitish hypopyon
(0.5 mm) as well as a dense cellular infiltration of the vitreous.

Because of pulmonary infiltrates a broncho-alveolar lavage was
performed and Aspergillus species grew from the cultures. Ac-
cording to EORTC/MSG criteria [1], the patient was considered to
have a probable invasive Aspergillus infection and oral voricona-
zole was administered (400 mg b.i.d. on the first day followed by
200 mg b.d.).

A diagnostic pars plana vitrectomy was performed to obtain
samples for microbiological investigations [10]. After removal of
the hazy vitreous a few large retinal infiltrates near the macula were
visible. Attempts to dissect strands of vitreous broadly attached to
these lesions led to retinal tears and haemorrhage. A fluid–gas
exchange was performed and vancomycin was injected into the
anterior chamber.

Samples derived from the anterior chamber and the vitreous
cavity were sent for aerobic and anaerobic bacterial and fungal
cultures. While aqueous humour yielded no growth, vitreous
specimens were positive for Aspergillus species.

Postoperatively topical gentamicin, atropine sulfate and steroid
drops were administered. During the following week anterior
chamber and vitreous cavity remained clear, while prominent
whitish retinal infiltrates persisted.

Two weeks later, vision had decreased to light perception, the
anterior segment remained clear but the vitreous demonstrated in-
creasing opacities. The patient underwent phacoemulsification of

the opaque lens, complete vitrectomy, endolaser photocoagulation
and silicone oil tamponade.

Examination on the next day showed no cells in the anterior
chamber and an attached retina with whitish lesions near the
macula. Visual acuity was light perception, intraocular pressure
measured 15 mmHg and the patient was free of pain.

During the postoperative period the ocular condition was stable.
The patient’s left eye remained entirely normal with a visual acuity
of 20/20. However, the general condition of the patient slowly
deteriorated. A severe transplant rejection required intensification
of the immunosuppressive therapy. The right eye became painful

Fig. 1 Macroscopic view of whitish preretinal infiltrate (measuring
7�3 mm), accompanied by satellites

Fig. 2 The lesion consists of preretinal disintegrating polymor-
phonuclear leucocytes with a multitude of fungal filaments pri-
marily on the vitreal surface. The underlying retina, retinal pigment
epithelium and Bruch’s membrane are destroyed and replaced by
fibrous tissue (PAS, �40)

Fig. 3 Detail of branched fungal filaments. The microbiologic
examination of the previously extracted vitreous revealed the di-
agnosis of Aspergillus species (PAS, �400)
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again. To remove this possible source of continuous infection, the
eye was enucleated and subjected to histological examination.

Macroscopically, there was a whitish slightly prominent lesion
(7�3 mm) in the equatorial region accompanied by satellites
(Fig. 1). Microscopically, this spot corresponds to a preretinal in-
filtrate. In this area the retina, the retinal pigment epithelium and
Bruch’s membrane are completely destroyed and replaced by fi-
brous tissue. Regular retinal stratification is present in a distance
of nearly 200 �m from the aspergilloma (Fig. 2). The infiltrate
primarily consists of disintegrating polymorphonuclear leucocy-
tes with a multitude of PAS-positive branched fungal filaments
(Fig. 3). Langerhans giant cells partly incorporate fungal hyphae
(Fig. 4). There is no evidence of fungal vascular infiltration (Fig. 5).

Discussion

In the literature Aspergillus endophthalmitis is described
as a fulminant and devastating process. In general it is
associated with a disseminated infection in immuno-
compromised patients, although it can be an isolated
finding [35]. Aspergillus endophthalmitis has been re-
ported following antibiotic administration [18], surgical
procedures [5], in parenteral drug abusers [6, 11, 38] and
in patients with malignancy (lymphoma and leukaemia)
[14, 28]. However, the main risk group are individuals
who received immunosuppressive agents or transplant
recipients [3, 9, 13, 26].

Usually, histopathologic findings demonstrate an ac-
tive growth of fungal hyphae in the lumen and within the
walls of choroidal and retinal vessels with penetration into
surrounding extravascular tissues [3, 25], and the preva-
lent deposition of hyphae in subretinal space along the
Bruch’s membrane and retinal pigment epithelium [9].
Predominant location of Aspergillus mycelia in the sub-
retinal space is explained by the activity of antioxidant
enzymes. Physiologically high concentrations of these
enzymes and a special protective protein generated by ret-
inal pigment epithelium probably suppress the ability of
neutrophils to release superoxide anion, which is pivotal
for its antifungal properties [30]. Therefore, activated
giant cells phagocytise or surround the fungal elements
[18]. Occlusion of vessels by fungi induces an obstructive
vasculitis and thrombosis with haemorrhages and full-
thickness retinal and choroidal necroses [3, 23]. Besides
the vascular mechanisms, the ocular tissue damage may
result from direct invasion or toxic action of fungi.

Appearance of fungi in the ciliary body, iris and an-
terior chamber is a rare occurrence and commonly iden-
tified as associated with contiguous fungal vitritis. How-
ever, isolated involvement of the anterior segment with-
out involvement of the posterior pole has been reported.
These cases demonstrate the ability of these moulds to
gain access to the anterior chamber via the ciliary body
and iris vessels [7, 13, 16, 28].

The practice has confined that the aqueous humour is
insufficient to confirm the diagnosis [15, 18] since the
majority of aspirates are almost always negative even in
severe processes.

The variable clinical appearance of ocular infection
by Aspergillus species renders the identification of the
responsible agent more difficult. Although the fundus
changes are characterised by extensive chorioretinal dam-
age with necrotised foci in central or temporal parts of the
macula [9, 38] and in the paramacular area close to the
retinal vessels [4, 10], a number of other conditions can
produce a similar picture.

A diagnostic vitrectomy was indicated despite prior
treatment with voriconazole.

Despite the approval of new antifungal agents the vast
majority of patients with endogenous Aspergillus end-

Fig. 4 Multinucleated giant cells (arrowheads), demarcating the
inflammatory lesion and partly incorporating fungal hyphae (ar-
rows) (PAS, �200)

Fig. 5 The retinal and choroidal vessels are free of fungal elements
(PAS, �100)
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ophthalmitis are still treated with intravenous or intra-
vitreous amphotericin B. This antifungal drug is notorious
for significant renal and hepatic toxicity and systemic side
effects during administration, such as fever, chills, nau-
sea, and vomiting. Impairment of renal function makes
the intravenous treatment with amphotericin B particu-
larly undesirable for immunocompromised patients [38].

Because of the side effects and the poor penetration
into aqueous humour and vitreous, therapy with intraoc-
ular injections with or without vitrectomy is more
preferable in cases of endophthalmitis. Numerous clinical
data confirm the safety and effectiveness of this procedure
[10, 26]. Nevertheless, there have been reports of an in-
tensive toxic reaction following complete vitrectomy and
intravitreal injection of 5 �m of amphotericin B [27]. The
drug concentration seems to correlate with the procedure
performed and therefore should be taken into account,
because the likelihood of overdose significantly increases
after large vitrectomy, particularly in combination with
fluid–gas exchange [34].

Among new antifungal agents the triazole and echino-
candin groups show excellent properties [17, 20, 38]. The
echinocandins, especially the recently approved caspo-
fungin, were not considered as an alternative for treatment
due to their potential hepatic side effects in co-adminis-
tration with cyclosporin A and their availability only in an
intravenous formulation [37].

The new representative of the group of triazole deriva-
tes, voriconazole, was recently introduced for wide clini-
cal use. It is a broad-spectrum antifungal agent with high
bioavailability, safety and efficacy. It inhibits the fungal
cytochrome P450-dependent enzyme 14-alpha-sterolde-
methylase. The resulting decrease in ergosterol synthesis
and accumulation of 14-methylated sterol appear to in-
crease membrane permeability, stop growth, alter mem-
brane enzymes and induce cell death [24].

Due to its excellent penetration into inflamed and
normal tissues, voriconazole is successfully used in the
management of patients with severe disseminated fungal
infections [21, 22, 29, 33]. Encouraging results have been
obtained with voriconazole in therapy of fungal menin-
gitis and cerebral abscesses unamenable to treatment with
amphotericin B or other antifungal agents [21, 29, 33].

The commonly reported side effects during voricona-
zole treatment are mild liver function test increase, skin
reactions (rash, facial erythema, cheilitis or photosensi-
tivity) and visual disturbances (blurred vision, altered
visual and colour perception and photophobia). Visual
adverse effects are observed predominantly at the time of

first administration and disappear during subsequent ap-
plications. All side effects are transient and resolve after
discontinuation of voriconazole [12].

Treatment of endogenous Aspergillus endophthalmitis
with voriconazole has not been reported yet. Few publi-
cations have reported encouraging results in treatment of
other ocular fungal diseases with this new triazole [8, 31].
The blood–ocular barrier is permeable for this drug [22].

In the present case of Aspergillus endophthalmitis
voriconazole was used as the first and sole therapy. Our
histopathological findings demonstrate the efficacy and
blood–ocular penetration of voriconazole. There were no
fungal elements detectable in choroidal or retinal vessels;
the hyphae were mainly restricted to the vitreous side of
the preretinal inflammatory infiltrate. Towards the un-
derlying structures the preretinal infiltrate was demar-
cated by a multitude of Langerhans giant cells, as known
in granulomatous reactions. Therefore, the use of oral
voriconazole as an initial and sole treatment of endoge-
nous Aspergillus endophthalmitis appears a promising
and safe treatment option. In addition to its penetration of
the blood–ocular barrier and its fungicidal activity,
voriconazole has a low incidence of side effects.

This benefit makes voriconazole preferable to am-
photericin B for the treatment of immunocompro-
mised patients. Co-administration of cyclosporin A and
voriconazole increases the circulating cyclosporine levels
since both are metabolised in the liver by the cytochrome
P450 microsomal enzyme system. In a clinical study
carried out in kidney transplant recipients, Romero et al.
detected a 1.7-fold increase of the mean plasma concen-
tration of cyclosporine A in the presence of voriconazole.
They recommend halving the initiate dose of cyclosporin
A when voriconazole is started and monitoring the liver
function during co-administration [32].

As the morphological similarities between Aspergillus
species, Fusarium and Pseudallesheria boydii hamper the
identification by histological examination and attempts to
culture fungi, particularly from vitreous aspirates, have
often failed, initial treatment with broad-spectrum vori-
conazole seems to be warranted.

Early diagnosis and treatment of endogenous Asper-
gillus endophthalmitis remains a challenge. Due to the
rapid, widespread destruction of choroid and retina, the
visual prognosis remains poor despite adequate antifungal
therapy and vitrectomy. Early therapy with voriconazole
in the case of suspected opportunistic fungal infection
might help to improve the outcome.
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