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The authors describe the clinicopathologic findings 
in a case of endogenous Pseudoallescheria boydii en-
dophthalmitis that developed in a 31-year-old man fol-
lowing aortic valve replacement and aortic prosthetic 
graft insertion. The patient died from disseminated P 
boydii infection. The fungus was resistant to amphoter-
icin B in vitro. Postmortem histologic and microbio-
logic studies suggested that the combination of pars 
plana vitrectomy and intravitreal instillation of micon-
azole (40 ng) had eradicated the organism from the 
vitreous cavity. In other instances of fungal endoph-
thalmitis where isolates are resistant to amphotericin 
B, intravitreal miconazole and vitrectomy may be use-
ful. 
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Endogenous fungal endophthalmitis is a clini-
cal entity whose incidence has markedly in-
creased in recent years.1'2 Factors commonly as-
sociated with this hematogenously spread infec-
tion include hemodialysis; parenteral hyperali-
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mentation; intravenous drug abuse; immuno-
suppression; indwelling catheters; extensive, 
broad-spectrum antibiotic therapy; abdominal 
surgery; and prosthetic heart valves. The most 
frequent fungal organism isolated is Candida al-
bicans. O the r Candida sp, Aspergillus sp, Cocci-
dioides sp, Cryptococcus sp, and Blastomyces sp are 
less commonly responsible agents.2,3 

Pseudoallescheria boydii (formerly known as Pe-
triellidium boydii) and its asexual fo rm, Monospor-
ium apiospermum, are found ubiquitously in the 
environment. They are the most frequent cause 
of maduromycosis in this country; however, ocu-
lar infections are rare.4 To our knowledge, there 
only are two reports of endogenous P boydii en-
dophthalmitis in the literature.5'6 This clinico-
pathologic study describes a case of endogenous 
P boydii endophthalmitis treated with vitrectomy 
and intravitreal miconazole. 

Case report 
A 31-year-old white man with a history of congenital 

aortic stenosis was referred to The Cleveland Clinic Foun-
dation on September 17, 1984, for evaluation of worsening 
congestive heart failure. An aortic valvuloplasty had been 
performed when he was 12 years old. Over the prior seven 
months, he had noted orthopnea, paroxysmal nocturnal 
dypsnea, and progressive dypsnea on exertion. 

Cardiac catheterization and echocardiography revealed 
combined aortic stenosis and aortic insufficiency. There was 
an 8-cm aneurysm in the ascending aorta. On September 
21, the patient underwent a thoracotomy for aortic valve 
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Fig. 1. Septate hyphae in vitreous smear (Gomori methenamine silver, x l ,000). 

replacement with a porcine bioprosthetic valve and place-
ment of a prosthetic graf t in the ascending aorta. Persistent 
postoperative bleeding required reexplorat ion and repair of 
a leak at the distal aortic graft-aorta anastomotic site. A total 
of 31 U of various blood products was transfused. T h e 
patient 's postoperative course was complicated by bilateral 
diaphragmatic paralysis necessitating intermit tent ventilator 
suppport and a tracheostomy. 

Following a prolonged convalescence, the patient was 
discharged on intermit tent home ventilatory support on 
November 3. During that evening, the patient 's wife noticed 
that the color of his r ight eye had changed f rom blue to 
green. He denied visual symptoms initially, but awoke the 
next morn ing with b lur red vision in his right eye and a fever 
of 103° F. On November 5, a private ophthalmologist made 
a tentative diagnosis of "herpetic endophthalmitis ." Topical 
prednisolone acetate 1 % and cyclopentolate hydrochlor ide 
2% therapy was initiated. 

By November 7, the vision in his r ight eye had fu r the r 
deter iorated. On ophthalmic evaluation, his visual acuity 
was: R.E., hand motion at four feet, and L.E., 20 /15 . T h e 
right pupil was irregular in shape but reactive to light. T h e r e 
was no relative a f fe ren t pupillary defect. Heterochromia 
was evident. T h e right eye had modera te bulbar conjuncti-
val hyperemia. Slit lamp examination of the right eye re-
vealed diffuse fine white keratic precipitates. T h e anter ior 

T a b l e . Sens i t iv i ty r e su l t s o f P boydii i so la te 

Minimal inhibitory concentration 
Drug (fg/mL) 

Amphotericin B >128 
5-fluorocy tosine >128 
Ketoconazole >64 
Miconazole 2 

chamber was deep with 4 + cells, 1+ flare, and a small (10%) 
hypopyon. Fibrin strands were evident at the pupillary bor-
der . T h e lens was clear and there was 1 + cells in the vitreous. 
Slit lamp examination of the left eye was normal. Applana-
tion tonometry revealed the following intraocular pressures: 
R.E., 9 mm Hg, and L.E., 18 mm Hg. Funduscopic exami-
nation of the r ight eye revealed an intraretinal f luffy white 
exudative lesion in the temporal macular region. A serous 
retinal de tachment ex tended inferotemporal ly f rom the le-
sion. T h e r e was diffuse ar ter iolar narrowing. Examination 
of the left eye was unremarkable . A diagnosis of acute retinal 
necrosis was proposed. O t h e r causative pathogens consid-
ered included cytomegalovirus, herpes simplex, Candida sp, 
or Toxoplasmosis sp. Systemic acyclovir therapy was initiated 
empirically. Topical steroids and cycloplegics were contin-
ued. 

Systemic laboratory studies on admission were remarka-
ble for an elevated white blood count of 10,100 with 77% 
polys, 3% bands, 14% lymphs, 4% monos, and 2% eosino-
phils. 

Over the next 10 days, the vision in his r ight eye deteri-
orated to vague hand motions in the temporal field only. 
T h e hypopyon remained unchanged, but a dense vitritis 
developed which limited fundus examination to a small 
peripheral nasal region. His fever persisted despite the sys-
temic acyclovir, and intravenous therapy was changed to 
nafcillin and tobramycin. Blood cultures and viral studies 
remained negative. An echocardiogram revealed no evi-
dence of valvular vegetations. 

On November 17, a lensectomy-vitrectomy was per-
formed. An intraoperative vitreous smear revealed septate 
hyphae (Fig. 1), and cultures inititally grew a mold. T h e 
instillation of intravitreal antibiotics was defe r red until a 
precise organism could be identified. P boydii was isolated 
and minimum inhibitory concentrat ions were de termined 
with use of a macro tube broth dilution. Results of the 
sensitivity testing are shown (Table). On November 21, 
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Fig. 2. A. Fungal vegetations (arrows) at junction of the aortic conduit graft and 
prosthetic aortic valve. 

B. Light microscopy of fungal vegetation, revealing multiple septate hyphae (Gomori 
methenamine silver, XI00). 

miconazole (40 ¿ig) was instilled intravitreally. Intravenous 
miconazole therapy was also initiated. T h e first dose of 800 
mg was slowly infused over one hour and completed by 7 
PM. At 10 PM, the patient was found in bed unresponsive 
and pulseless. Resuscitation effor ts resulted in restoration 
of pulse and blood pressure a f te r approximately 15 minutes. 
Due to concern that the systemic miconazole possibly could 
have precipitated an arrhythmia, a repor ted side effect of 
rapid intravenous infusion,7 it was discontinued. 

T h e patient never recovered neurologic funct ion, re-
maining comatose and unresponsive. A blood cul ture drawn 
on November 8 subsequently tu rned positive in one of two 
bottles for P boydii on November 28, conf i rming a fungemia. 
T h e patient died on November 29. 

His topa tho log ic findings 
Autopsy revealed fungal vegetations at the 
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Fig. 3. A. Right-globe postlensectomy-vitrectomy, dis-
playing area of focal retinitis with dense vitreous adhesion 
(arrows) (hematoxylin-eosin). 

B. Degenerative changes in the retina (X) with adherent 
vitreal fibrovascular proliferation (arrows) (hematoxylin-
eosin, X10). 

C. I ligher-power magnification shows mononuclear and 
polymorphonuclear cellular infiltration in the retina (X). A 
similar cellular reaction with fibrovascular proliferation (ar-
rows) involved the vitreous (hematoxylin-eosin, x20). 

junct ion of the prosthetic aortic valve and aortic 
conduit graft , the distal aortic conduit graf t , and 
the aneurysmal sac itself (Fig. 2). Gross and mi-
croscopic inspection of the porcine valve leaflets 

failed to reveal fungal invasion. T h e basal ganglia 
of the brain contained a single fungal microab-
scess. T h e r e was no histologic confirmation of 
fungus in the lungs, liver, or spleen, but post-
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mortem culture of these organs resulted in heavy 
growth of P boydii. 

Grossly, the right eye was intact, measuring 
23.0 mm (horizontal) X 23.0 mm (vertical) X 
24.0 mm (anteroposterior). The cornea was clear 
and measured 12.0 mm (horizontal) X 11.0 
mm (vertical). The iris was green. A 3-mm section 
of optic nerve remained attached to the globe. A 
diffuse white exudate covered the entire retina, 
including the ora serrata, producing a transillu-
mination defect. This exudate was thickest tem-
porally with fine projections extending into the 
vitreal cavity. 

Microscopically, the right eye displayed a nor-
mal cornea. The trabecular meshwork, ciliary 
body, iris, and choroid were diffusely infiltrated 
with a mild mononuclear cellular reaction. The 
lens remnants contained a few mononuclear cells. 
The temporal peripheral retina displayed an area 
of focal retinitis with mononuclear and polymor-
phonuclear cellular infiltration. Vitreous rem-
nants were densely adherent in this region with 
evidence of preretinal fibrovascular proliferation 
(Fig. 3). In addition, the vitreous cavity contained 
residual vitreous containing necrotic debris, large 
numbers of polymorphonuclear and mononu-
clear cells, and a small amount of hemorrhage. 
The remainder of the retina showed mononu-
clear cell infiltration and focal hemorrhages in 
the inner retinal layers with maximal involve-
ment temporally. Fungal hyphae were absent in 
all sections studied. A postmortem vitreal aspirate 
culture failed to grow P boydii. Ocular pathology 
of the left eye was unremarkable. Fungal involve-
ment was not evident. 

Discussion 
Pseudoallescheria boydii is classified among the 

Ascomycetes fungi—those with septate hyphae 
having known sexual reproduction. It grows rap-
idly on most fungal media, characterized by a 
fluffy white colony that turns gray with age. The 
distinguishing microscopic feature of P boydii is 
the manner in which the conidia, or asexual 
spores, are attached to the hyphae. These are 
usually isolated either singly or in small groups 
at the tips and sides of single conidiophores. 
Sexual reproduction is a homothallic process in 
which ascospores (sexual spores) are derived from 
the fusion of cells from the same hyphae.4 

Clinically, the traumatic implantation of P boy-
dii into soft tissues causes mycetoma formation. 
This local pyogenic abscess commonly occurs in 

the lower extremities, causing Madura's foot, but 
may involve the trunk, neck, or scalp. The stages 
of this infectious process include granule forma-
tion, soft tissue invasion, and drainage of pus and 
granules through multiple sinus tracts. If clini-
cally suspected, the diagnosis of mycetoma can 
be made by performing a search for granules in 
the pus or exudate. Examination of the granules 
for size, morphology, texture, and color will in-
dicate either a bacterial or fungal origin. Confir-
mation by culture techniques should not delay 
therapy. Treatment consists of multiple surgical 
debridements.8 

P boydii is an infrequent opportunistic patho-
gen. Descriptions of visceral involvement include 
pulmonary,9 prostatic,10 otitic,11 and meningeal 
lesions.12 Surgery and other invasive therapeutic 
modalities can introduce or disseminate the or-
ganism.4 Roberts et al13 reported a case of P boydii 
endocarditis associated with a porcine mitral 
valve replacement. 

Ocular infections associated with P boydii are 
uncommon. Corneal involvement with isolation 
of the organism has been reported.14-23 There 
have been three previous descriptions of P boydii 
endophthalmitis in the literature. Glassman et 
al24 reported the infection in a diabetic patient 
following cataract extraction. This endophthal-
mitis was anterior in location and responded suc-
cessfully to topical amphotericin B. Lutwick et 
al5 detailed the first endogenous case involving a 
lupus erythematous patient with a suspected pri-
mary pulmonary lesion. A partial vitrectomy with 
instillation of amphotericin B and intravenous 
miconazole therapy was not successful. The eye 
was eviscerated. From the vitreal specimen, the 
organism was cultured and histologically identi-
fied despite intravitreal miconazole levels greater 
than the minimal inhibitory concentration of the 
P boydii isolate. Meadow et al6 described a case 
of endogenous P boydii endophthalmitis following 
antibiotic and corticosteroid therapy for a severe 
pneumonia secondary to the aspiration of muddy 
water. Vitrectomy and intravenous miconazole 
therapy was instituted. The patient succumbed 
to a persistent widespread visceral P boydii infec-
tion revealed at postmortem examination. The 
histopathologic status of the eye was not dis-
closed. 

Our patient was presumably placed at risk for 
visceral P boydii infection by the systemic stress 
of multiple surgical interventions necessitated by 
his cardiovascular status. Although clinical ocular 
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involvement was evident, systemic examination 
and laboratory studies failed to reveal a source 
for hematogenous mycotic dissemination. The 
portal of entry of the organism remains un-
known. Intraoperative introduction, perhaps 
with a contaminated porcine valve and/or graft, 
is a possibility. One of us (G.S.H.) has demon-
strated that P boydii growth was not inhibited by 
the valve and graft disinfecting solution (0.35% 
glutaraldehyde) used preoperatively. 

The postmortem examination demonstrated a 
systemic P boydii infection. The tracheostomy site 
was histologically free of fungal involvement and 
was therefore an unlikely site of invasion. The 
large fungal vegetations in the region of the 
valve-graft anastomosis site raises the possibility 
of a valvular origin. The existence of an aneurys-
mal hematoma at the anastamosis of the valve 
and graft could have provided an excellent cul-
ture medium. 

The management of endophthalmitis involving 
virulent species includes pars plana vitrectomy 
and intravitreal instillation of antibiotics. Intra-
ocular delivery of antibiotics is preferred because 
the permeability of the retinal pigment epithe-
lium to systemic antibiotics is variable, possibly 
limiting the bactericidal effect of systemic ther-
apy.25 Diamond et al26 state that systemic anti-
biotics simply protect the patient from other 
infections and are not effective in treating en-
dophthalmitis. The suspected etiology of the 
endophthalmitis dictates the initial intravitreal 
antibiotics instilled. Cultures determine the most 
efficacious agent. 

In vitro and in vivo experience with P boydii 
have shown this organism to be relatively resis-
tant to amphotericin B as well as to other com-
mon antifungal agents.5,27 Lutwick et al28 re-
ported the successful treatment of patients with 
deep visceral P boydii infections using intravenous 
miconazole. Miconazole is a phenethyl imidazole 
derivative with broad-spectrum activity against 
most pathogenic fungi.29 At low concentrations, 
miconazole increases cell wall and plasma mem-
brane permeability, and at higher levels, struc-
turally damages the endoplasmic reticulum re-
sulting in decreases in protein and cell wall syn-
thesis.30 

In vitro and in vivo studies of the ocular pen-
etration of intravenous miconazole have found 
variability in vitreous concentrations achieved 
and differences in efficacy.5,31"34 Tolentino et al35 

found intravitreal instillation of 10 to 80 fig of 
miconazole to cause no significant histopatho-
logic or electroretinographic changes in monkey 
eyes. Doses of 40 fig or less were recommended 
for desperate fungal cases. Because of the anti-
fungal sensitivities of our isolate, the known var-
iable response to intravenous miconazole, and 
the worsening endophthalmitis, both intravitreal 
and systemic miconazole were administered. 
Clinically, the ocular infection appeared to be 
resolving following the vitrectomy and intravi-
treal miconazole therapy. The absence of the 
organism on all histopathologic sections studied 
and its failure to grow from postmortem vitreal 
aspirate cultures suggests that these therapeutic 
modalities were responsible for eradication of the 
organism. 

Conclusion 
This is the third reported case of endogenous 

endophthalmitis caused by P boydii. The combi-
nation of pars plana vitrectomy and intravitreal 
instillation of miconzaole appeared to eradicate 
the organism, P boydii, from the vitreous cavity. 
Intravitreal miconzaole and vitrectomy may be 
useful in other instances in which fungal isolates 
are resistant to amphotericin B. 
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