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\s=b\Pseudallescheria boydii is an oppor-
tunistic fungus that is histologically in-
distinguishable from Aspergillus fumiga-
tus. Pseudallescheria boydii has been
reported to cause endophthalmitis, orbit-
al cellulitis, and corneal ulceration and
is, thus, important to the ophthalmolo-
gist. A clinical review of 17 patients with
P boydii ophthalmic infections is pre-
sented. In addition, animal models of
endophthalmitides caused by A fumiga-
tus and P boydii were created and com-

pared. Dutch-Belted rabbits used for the
experimental models were immunosup-
pressed with methylprednisolone acetate
(Depomedrol). Exogenous and endoge-
nous models of P boydii endophthalmitis
were created in immunocompetent and
immunosuppressed animals. An exoge-
nous model of A fumigatus endophthal-
mitis was created in immunocompetent
and immunosuppressed animals for
comparison. The clinical and histopatho-
logic features of A fumigatus and P boy-
dii endophthalmitis are indistinguishable
in the immunocompetent and immuno-
suppressed exogenously infected rab-
bits. Endogenous P boydii endophthal-
mitis has a similar fundus appearance to
that caused by Nocardia asteroides.

(Aren Ophthalmol. 1991;109:1289-
1296)

D seitdallescheria boydii (perfect
[sexual] state) is a ubiquitous, op¬

portunistic fungus with a low inherent

virulence. In its asexual (imperfect)
state it is known as Scedosporium
apiospermum. It is found worldwide in
soil, manure, and multiple water
sources, including creeks contaminated
with sewage, standing water, and tide-
washed coastal areas.1 In tissue this
organism is morphologically indistin¬
guishable from the more commonly
occurring fungus, Aspergillus fumiga¬
tus. The thin septate hyphae of
A fumigatus and  boydii often exhibit
dichotomous branching. In tissue sec¬

tion, these two organisms demonstrate
the identical pathologic tissue reac¬
tions of suppuration and vascular inva¬
sion with infarction, hemorrhage, isch¬
emia, and necrosis. The spectrum of
disease produced by  boydii is wide
and encompasses virtually the entire
range of human illness caused by the
Aspergillus species, thus earning
 boydii the designation "the great
imitator."2 Both fungi exhibit rapid
growth on Sabouraud's agar at an opti¬
mal temperature range of 30CC to
37°C. In culture,  boydii has a vel¬
vety white to smoky gray appearance
while A fumigatus is usually green.

Pseudallescheria boydii organisms
cause mycetoma (also known as Madu¬
ra foot); infection results from the
traumatic implantation of the fungus
into subcutaneous tissues. Dissemi¬
nated infections occur almost exclu¬
sively in immunosuppressed hosts,
with the lungs being the site of entry
in most cases. Pseudallescheria boydii
has been reported to cause endophthal¬
mitis, orbital cellulitis, and corneal ul¬
cération and, thus, is important to the
ophthalmologist.3"19

Human ophthalmic involvement
from  boydii can occur exogenously

and endogenously. In the exogenous
form, ocular pseudallescheriasis devel¬
ops as a result of a superficial infec¬
tion, traumatic implantation of the or¬

ganism, or following intraocular
surgery. Endogenous ocular pseud¬
allescheriasis occurs when the organ¬
isms are spread to the eye hematogen-
ously. Most of the reported cases have
occurred with the exogenous form of
the disease (11 of the 17 cases). Table 1
is a summary of the clinical and histo-
pathologic findings in these previously
reported cases.

A misconception exists that the
unique diagnosis of aspergillosis can be
made either "visualizing dichotomously
branching septate hyphae in biopsy
specimens or on the basis of a consis¬
tent clinical presentation."20 Because it
is more common, aspergillosis is gener¬
ally the presumptive diagnosis prior to
cultural identification of the organ¬
ism.21,22 Since  boydii and A fumiga¬
tus may be sensitive to different anti-
fungal agents (miconazole, the
reported drug of choice for  boydii
infections, or ketoconazole and ampho-
tericin B, respectively), the distinction
is an important one and, thus, supports
the necessity of a precise diagnosis by
culture.2,23

The purpose of this study was to
compare animal models of endophthal-
mitides caused by A fumigatus and
 boydii. Exogenous and endogenous
experimental models of  boydii en¬

dophthalmitis were created in immu¬
nocompetent and immunosuppressed
rabbits. The clinical and histopatholog-
ic features of the model are compared
and contrasted with an exogenous
rabbit model of A fumigatus
endophthalmitis.
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Table 1.—Summary of the Clinical and Histopathologic Features of Previously Reported Cases of
Patients With Pseudallescheria boydii Ocular Infections*

Patient
No. Age,

Source y/Sex
Involved

Eye

Predis¬
posing

Factor(s)
Ocular

Symptom(s)

Clinical
Ocular

Finding(s)

Source of
Positive
Culture Treatment

Histo¬
pathologic
Feature(s) Outcome

Anderson 1/4/M
et al3

Penetrating
injury (from
an oit can

spout) to
the orbit
and frontal
lobe

Eye pain L upper eyelid
laceration with
edema and
purulent drain¬
age; visual
acuity could
not be deter¬
mined

Orbital
abscess

Day 16, IV am-

photericin B;
day 21, supe¬
rior orbit dé-
bridement; day
22, IV micona-
zole

Mycelia and oil
droplets in brain
and orbital ab¬
scesses

1 y later the
visual acu¬

ity was
20/30 OS

Bakerspigel" 2/41 /M Traumatic im¬
plantation
of a wood
particle

None Corneal ulcer Corneal
tissue

"Eye solution,"
then eviscera¬
tion

Cornea with sep-
tated hyphae in
the stroma

Evisceration

Elliot et al5 3/26/M Burn, second¬
ary to mol¬
ten alumi¬
num

Pain and
de¬
creased
vision

Early: corneal
infiltrates and
edema

Late: necrosis at
the corneo-
scleral junc¬
tion

Conjunctiva Amphotericin B,
then enucle-
ation

Fungal hyphae
and inflamma¬
tory cells in the
corneal stroma,
Descemet's
membrane, and
anterior cham¬
ber

Enucleation

Ernest and 4/43/M
Rippon6

Not
stated

None Pain and
redness

Hypopyon and
corneal ulcer

Corneal
ulcer

Nystatin and am¬

photericin B;
keratoplasty for
a descemet-
ocele

Conidiophores
with ovoid
conidia in the
corneal ulcer

Healed,
scarred
cornea

Glassman 5/49/F
et al'

Cataract sur¬

gery and
diabetes
mellitus

Pain and
de¬
creased
vision

Conjunctival hy-
peremia; pus
and tiny white
spherules In
anterior cham¬
ber; choroidal
detachment

Anterior
chamber

Day 1, topical and
oral steroids
and antibiotics;
day 17, ampho¬
tericin  

None Visual acuity
of 20/30
8 mo after
cataract
surgery

Gordon 6/27/M
et al«

Traumatic im¬
plantation
of a fish
scale in the
eye

Pain, photo¬
phobia,
lacrima-
tion, and
loss of
vision

Aqueous flare in
the anterior
chamber; cor¬
neal ulcer

Corneal
ulcer

Day 1, antibiotics Fungal hyphae
and hydro-
cortisone; day
6, nystatin; day
11, amphoteri¬
cin,  

and spores
from corneal
scrapings

Healed cornea
with
20/200
visual acu¬

ity

Levitt and 7/40/M
Goldstein9

Unknown for¬
eign body in
the cornea

Pain and
discom¬
fort

Initially, a crater¬
like corneal
ulcer; hypo¬
pyon at 5 wk,
with perfora¬
tion of the
cornea

Anterior
chamber

Day 1, dexa-
methasone and
antibiotics;
week 9, nysta¬
tin and ampho¬
tericin  

Aqueous smear
showed "sapro-
phytic fungi"

Sclerotomy,
iridectomy,
lensectomy,
and syn-
echiectomy

Lutwick 8/32/F
et al'0

Systemic lu¬
pus erythe-
matosus;
prednisone,
azathioprine
therapy

Pain and
decreased
vision

Conjunctival
edema; 4-mm
proptosis; de¬
creased visual
acuity; ante¬
rior chamber
pus; chorioret-
inal abscesses

Vitreous
humor

Day 1, prednisone Chronic infiamma- Uneventful
drops; day 3,
amphotericin  
and antibiotics;
day 8, micona-
zole; day 16,
enucleation

tion, and
branching hy¬
phae in vitreous

recovery
after enu¬
cleation

Meadow
et al"

9/15/F Near drowning
with aspira¬
tion pneu¬
monia

None Bilateral retinal
depigmenta-
tion with vitritis

Vitreous
humor

Day 9, amphoteri¬
cin  and topi¬
cal antibiotic;
day 14, vitrec-
tomy; day 19,
miconazole

No autopsy eye
report; dissemi¬
nated  boydii
in liver, lung,
brain, kidney,
and subcutane¬
ous tissue

Death

Paulter
et al"

10/39/M None Eye and jaw
pain and
tearing

Corneal
ulcer with
hypopyon

Corneal
ulcer

Day 1, steroids
and multiple
antibiotics; day
12, enucleation

Anterior chamber Uneventful
exúdate (inflam¬
matory cells
and septated
fungal hyphae,
with conidia)

recovery
after enu¬
cleation

MATERIALS AND METHODS

Pseudallescheria boydii and A fumigatus
were obtained on Sabouraud's dextrose
agar (Compunet Clinical Laboratories,
Dayton, Ohio). The culture was transferred

to fresh Sabouraud's agar and grown for 96
hours at room temperature. The fungi were
transferred from the agar plate and sus¬

pended in sterile saline, which was diluted
to 106 spores per milliliter. Quantitation of
the spore count was based on a turbidity

comparison to a predetermined standard
that was previously verified using a

hemocytometer.
Male and female Dutch-Belted rabbits

(Lepus europaeus), aged 2 to 3 months and
weighing from 1 to 2 kg, were kept in an
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Table 1.—-Summary of the Clinical and Histopathologic Features of Previously Reported Cases of
Patients With Pseudallescheria boydii Ocular Infections * (cont)

Source

Patient
No. Age,
y/Sex

Involved
Eye

Predis¬
posing

Factor(s)
Ocular

Symptom(s)

Clinical
Ocular

Finding(s)

Source of
Positive
Culture Treatment

Histo¬
pathologic
Feature(s) Outcome

Smith,: 11/45/M Pain Hypopyon,
retinitis,
and vitritis

Vitreous
humor

Vitrectomy with
intravitreal am¬

photericin B;
intravitreal and
IV miconazole;
fluconazole;
enucleation

Fungi in outer lay¬
ers of the retina

Death second¬
ary to sys¬
temic pseu-
dallescheri-
asis

Nunnery
et al"

12/10/M R Penetrating
injury (stick)
to lower lid

None Cicatricial ectro-
pion with scar¬

ring to the infe¬
rior orbital rim;
fistulous tract
with purulent
drainage below
lateral lid
margin

Fistulous
tract
purulent
drainage,
and from
surgical
specimen

Multiple systemic
and topical anti¬
biotics; surgical
debridement;
miconazole af¬
ter positive cul¬
tures

Hyphae in orbital
tissues

Complete re¬

covery,
without
complica¬
tions

Caya
et al15

13/49/M Both Immunosup-
pression
(azathio-
prine, and
methylpred-
nisolone)
for renal
transplanta¬
tion

Pain and
photo¬
phobia

R: visual acuity:
light perception
only

L: visual acuity:
no light per¬
ception,

Both: hazy me¬

dia, and con¬

junctival
chemosis with
injection

Vitreous
humor
from
both
eyes

Bilateral vitrec¬
tomy and intra¬
vitreal ampho¬
tericin B; intra¬
vitreal and IV
miconazole; L
eye enucleation

Vitreous cavity Death second-
with necrotic any to sep-
debris and hy- tic shock
phae, branching
at 45°

Gluckman
et al'6

14/58/M Diabetes
mellitus

Painless
loss of
vision

Ptosis, exophthal-
mos, exotropia,
and visual acu¬
ity of light per¬
ception only

R maxil¬
lary sinus
(no eye
cultures
were ob¬
tained)

IV amphotericin  
and cephalothin
sodium

Blindness

Persaud
and
Holroyd"

None Conjunctival
scrapings

Lower lid sym-
blepharon, up¬
per lid myce-
toma; corneal
scarring

None Surgical
lysis
of adhesions
and removal
of the
mycetoma

Subepithelial ab¬
scess with fun¬
gal colonies of
septate branch¬
ing hyphae and
conidiophores

Not stated

Zapater
and
Albesi1"

16/19/M Traumatic im- Pain, photo-
plantation phobia,
of a foreign and lacri-
body mation

Central corneal
ulcer and hy¬
popyon

Corneal
ulcer

Topical antibiotics
and atropine;
5% natamycin;
subconjunctival
amphotericin  

None Leukoma, with
visual acu¬

ity of hand
movements

Stern
et al"

17/31/M "Systemic
stress sec¬

ondary to
multiple sur¬

gical inter¬
ventions"

Blurred
vision

Visual acuity of
hand motion
only; hypere-
mic bulbar con¬
junctiva; deep
anterior cham¬
ber with 4+
cells and 1 +
flare; hy¬
popyon; intr-
aretinal fluffy
white exudative
lesions

Vitreous
humor

Day 1, topical
prednisolone
acetate and
cyclopentolate
hydrochloride;
day 3, IV acy-
clovir sodium;
day 11, IV
nafclllin sodium
and tobramycin
sulfate; day 12,
lensectomy-
vltrectomy; day
18, IV and in¬
travitreal micon¬
azole

Retinitis with
mononuclear
and polymor-
phonuclear cel¬
lular infiltration;
vitreous cavity
with necrotic
debris; fungal
hyphae were
absent in all
sections studied

Death second¬
ary to
fungemia

IV indicates intravenous.

approved animal facility with food and wa¬
ter ad libitum. Rabbits were used in this
study because of the relatively large size of
the eyes and carotid arteries and because
standard human ophthalmoscopes and reti¬
nal cameras could be used to observe and
photograph the retinas. Dutch-Belted rab¬
bits were selected because the ocular ap¬
pearance is similar to the human eye.

Preexperimental ocular examinations
showed all rabbits to have clear media and
normal fundi. Three days prior to the injec-

tion of the fungi, the rabbits were pre-
treated with either intramuscular saline or
intramuscular steroid (10 mg/kg methyl-
prednisolone acetate [Depomedroll). The
rabbits were anesthetized with ketamine
hydrochloride (Vetalar), 40 mg/kg, intra¬
muscularly. The neck area was shaved and
a depilatory agent (Surgex) was applied to
remove the residual hair. Following a povi-
done-iodine (Pharmadine) skin preparation
and the subcutaneous injection of a local
anesthetic (2% lidocaine hydrochloride), a

25-mm longitudinal incision was made in the
neck to expose the right common carotid
artery. For the carotid injection, a 25-gauge
needle was used to puncture the common
carotid artery and a 1-raL inoculum of 10''
spores per milliliter of  boydii
(or 1 mL of sterile saline) was in¬
jected over 10 seconds. After the injection,
the needle was withdrawn, and the skin
incision was closed.

For the intraocular injections, the ani¬
mals were anesthetized with ketamine (as
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described above), and 0.66 to 1.0 mg of
proparacaine hydrochloride (Alcaine) were

applied topically. A wire eyelid speculum
was inserted, and a 0.2-mL vitreal aspirate
was removed via the pars plana with a

30-gauge needle attached to a 1-mL tuber¬
culin syringe. This volume was then re¬

placed with 0.2 mL of inoculum of 106 spores
per milliliter of either  boydii or A fumi¬
gatus. The control group received 0.2 mL of
sterile saline.

Following both endogenous and exoge¬
nous inoculation, the animals were returned
to their cages and given food and water ad
libitum. To verify the viability and purity of
the inoculum, 0.5 mL of the injectate was

placed on Sabouraud's agar at room

temperature.
The eyes and all grossly infected internal

organs of rabbits that died or were
killed with an intravenous injection of N-[z-
(methoxy-phenyl)-2-ethyl-butyl-l] -gamma-
hydroxy

-

butylramide, 4-methylene
-

bis
(cyzlohexl-trimethyl-ammonium-oxide), tet-
racaine hydrochloride, and dimethyl for-
manide (Euthanasia T-61 Solution) were
removed to 10% phosphate-buffered formal¬
dehyde solution. Selected eyes with ob¬
served retinal lesions or endophthalmitis
underwent vitreous aspiration for culture
on Sabouraud's agar. The tissues were em¬
bedded in paraffin and microscopic sections
were prepared. Sections were stained with
hematoxylin, phloxine, and safranine, peri¬
odic acid-Schiff, and Gomori's methenamine
silver. Microscopic sections were examined
under oil immersion for evidence of fungal
infection. Microscopic sections were photo¬
graphed with color slide film (Ektachrome
50, Eastman Kodak Co, Rochester, NY).

Clinical observation and evaluation began
2 days after fungal inoculation and contin¬
ued every other day thereafter. The rab¬
bits' pupils were dilated with a combination
of 0.67 mg of 2.5% phenylephrine hydro-

chloride (Neo-Synephrine), 0.15 mg of 1%
tropicamide (Mydriacyl), and 0.10 mg of 2%
homatropine hydrobromide (Isopto-Homa-
tropine). One drop of each medication was
instilled into the conjunctival sac of each
eye, and prompt, wide pupillary dilatation
was evident within 20 to 30 minutes. The
retina of each intra-arterially and intravi-
treally injected rabbit was observed using
an indirect ophthalmoscope. Animals with
chorioretinal lesions were photographed us¬

ing a retinal camera (Kowa, Keeler Optical,
Nishiki, Naka-ku, Nagoya, Japan) and color
slide film (Kodachrome 64, Eastman Kodak
Co). A 35-mm camera with an extender lens
capable of one-to-one reproduction and col¬
or slide film (Kodachrome 25, Eastman
Kodak Co) was used to photograph lesions
of the anterior segment.

Photomicrographs of selected ocular tis¬
sues infected with either  boydii or

A fumigatus were projected onto plain
white paper. The projected fungal organ¬
isms were traced onto the paper and the
angles of branching were measured with a

protractor. The study was conducted in

accordance with the Association for Re¬
search in Vision and Ophthalmology Reso¬
lution on the Use of Animals in Research.

RESULTS

Immunocompetent rabbits that re¬
ceived intraocular injections of either
 boydii or A fumigatus (groups 1 and
5, Table 2) had development of a fulmi¬
nant endophthalmitis (Figs 1 and 2).
Histopathologically, both organisms
produced severe inflammation, with
hyphae and hyphal fragments in the
anterior segment and vitreous humor
(Figs 3 and 4) that were indistinguish¬
able from each other. Neither animal
demonstrated systemic fungal infec¬
tion at autopsy. In both animals, post¬
mortem vitreal aspirates were culture
positive.

Rabbits that were immunosup-
pressed and received intraocular injec¬
tions of either  boydii or A fumigatus

Table 2.—Animal Immune Status, Route of Infection, and Fungus Injected in
Experimental Pseudallescheria boydii and Aspergillus fumigatus Endophthalmitis

Group
No.

Immune
Status

Route of
Administration Organism

Competent Exogenous  boydii
Suppressed Exogenous  boydii
Competent Endogenous  boydii
Suppressed Endogenous  boydii
Competent Exogenous A fumigatus
Suppressed Exogenous A fumigatus
Suppressed Endogenous (Saline control)
Suppressed Exogenous (Saline control)
Competent Endogenous (Saline control)

10 Competent Exogenous (Saline control)

Fig 1
.
—

External photograph of Pseudallescheria boydii endophthal¬
mitis in an immunocompetent rabbit infected exogenously.

Fig 2. —External photograph of Aspergillus fumigatus endophthalmi¬
tis in an immunocompetent rabbit infected exogenously.
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Fig 3. —Photomicrograph of the eye seen in Fig 1 demonstrating
hyphae and hyphal fragments of Pseudallescheria boydii in the vitre¬
ous humor (periodic acid-Schiff, under oil immersion,  1000).

Fig 4.—Photomicrograph of the eye seen in Fig 2 demonstrating
hyphae and hyphal fragments of Aspergillus fumigatus in the vitreous
humor (periodic acid-Schiff, under oil immersion,  1000).

Fig 5.—External photograph of Pseudallescheria boydii endophthal¬
mitis in an ¡mmunosuppressed rabbit infected exogenously.

Fig 6. —External photograph of Aspergillus fumigatus endophthalmi¬
tis in an ¡mmunosuppressed rabbit infected exogenously.

(groups 2 and 6, Table 2) also had
development of a fulminant endoph¬
thalmitis (Figs 5 and 6). Histopatho-
logically, both groups exhibited severe
inflammation and hyphae and hyphal
fragments in the anterior segment and
vitreous humor that were indistin¬
guishable from each other. Lens de¬
struction was noted in one of the two
 boydii-mîecteà eyes. The rabbit
with A fumigatus endophthalmitis
(group 6) was noted at autopsy to have
fungal lesions of the lungs and liver. In

both groups, postmortem vitreal aspi¬
rates were culture positive.

Five immunocompetent rabbits that
received carotid injections of  boydii
(group 3, Table 2) had a mean survival
of less than 24 hours. No ocular lesions
were noted, and no internal organ le¬
sions were seen at autopsy.

Nine of 17 immunosuppressed rab¬
bits that received an intracarotid injec¬
tion of  boydii (group 4, Table 2) had
development of prominent ocular le¬
sions in the posterior and/or anterior

segment (Table 3). The animals that
had development of a fulminant en¬

dophthalmitis presented clinically with
hypopyon and leukokoria. Histopatho-
logically, these animals exhibited se¬
vere inflammation, hyphae, and hyphal
fragments in the anterior segment
with destruction of the lens and lens
capsule (Fig 7). Lesions of the retina
and/or choroid also demonstrated in¬
flammatory cells, hyphae, and hyphal
fragments (Figs 8 through 10). Fungal
lesions of the lungs, brain, kidneys,
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Table 3.—Number and Location of
Ophthalmic Lesions in Experimental

Pseudallescheria boydii
Endophthalmitis in Immunosuppressed

and Endogenously Infected Rabbits

Location_No.
Unilateral 8
Bilateral 1
Anterior segment 7*
Retinal 4'
Total eyes 10

*One eye had lesions in both locations.

Fig 8.—Fundus photograph of an ¡mmuno¬
suppressed rabbit infected endogenously
with Pseudallescheria boydii showing a le¬
sion 6 days after infection.

and liver were seen in these animals at
autopsy. Five rabbits had develop¬
ment of ataxia and/or nystagmus. Rab¬
bits with fulminant endophthalmitis
had culture-positive vitreal aspirates.

The angles of branching derived
from the projected photomicrographs
of the fungal organisms (Table 4)
showed that 51  boydii hyphae had a
mean branching angle of 47°, a median
of 43°, and a range that varied from 22°
to 88°. Fifty-four A fumigatus hyphae
had a mean branching angle of 43°, a
median of 40°, and a range that varied
from 23° to 90°.

COMMENT

Clinical features of the 17 previously
reported cases of patients with  boy¬
dii eye infections are given in Table 1
and reveal a mean age of 33 years and
a male-to-female ratio of 4.6:1. Fifteen
of the 17 reported cases of eye infec¬
tions were unilateral with a left eye
preponderance (10:5). Numerous pre¬
disposing factors in these patients in¬
cluded trauma (penetrating injury,
burn, or foreign body), a chronic un¬

derlying disease (diabetes mellitus
or systemic lupus erythematosus),
drowning with aspiration, immunosup-
pression (for renal transplantation),
multiple surgical procedures, and cata-

Fig 7. —Photomicrograph of the histopathologic section showing Pseudallescheria boydii
organisms with lens capsule destruction (periodic acid-Schiff, under oil immersion,  1000).

Fig 9. —Photomicrograph of the lesion shown in Fig 8 demonstrating a fungal chorioretinal
abscess (periodic acid-Schiff,  25).

ract surgery. Ocular symptoms in
these patients included pain, de¬
creased visual acuity, lacrimation, red¬
ness, and photophobia. The clinical
findings of the 17 infected eyes in¬
cluded 10 endophthalmitides, five cor¬
neal ulcers, and two orbital celluli-
tides. Pseudallescheria boydii was cul¬
tured in 17 of the 17 reported cases; 14
cultures were obtained from an ocular
site, two cultures were obtained from
an orbital abscess, and, in one in¬
stance, a culture was obtained from
the maxillary sinus. The ocular histo¬
pathologic descriptions reported hy¬
phae and/or conidia (spores) in 13 of
the 17 cases. In four patients there

were no ocular histopathologic findings
reported, but in one of these, fungal
hyphae were noted in the lung, liver,
brain, kidney, and subcutaneous
tissue.

Therapeutic surgical procedures in¬
cluded enucleation for five of the 17
eyes, with one instance each of lysis of
adhesions and resection of a myceto-
ma, orbital débridement, evisceration,
lensectomy, and keratoplasty; one pa¬
tient required a sclerotomy, iridec-
tomy, lensectomy, and synechiectomy;
two patients underwent a vitrectomy,
and two underwent orbital débride¬
ment. A variety of antimicrobial
agents and/or corticosteroids were
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Fig 10.—Photomicrograph of same histopathologic section shown in Fig 9, at higher magnifica¬
tion, demonstrating hyphae and hyphal fragments of Pseudallescheria boydii (Gomori's
methenamine silver, under oil immersion,  1000).

used therapeutically, either alone or in
combination with the previously men¬
tioned surgical procedures.

Antifungal agents were used in 14 of
the 17 patients; however, the proper
diagnosis of a  boydii infection was

delayed in all 17 patients. Miconazole
(the reported drug of choice for
 boydii infections) was used in seven

patients, five of whom used it following
prior (discontinued) treatment with
amphotericin B. In seven patients, am¬

photericin  (the reported drug of
choice for A fumigatus infections) was
the sole antifungal agent used to treat
the infection. Of the seven patients
treated with only amphotericin B, one

required enucleation to eradicate the
infection; there were no deaths in this
treatment group. Of the four patients
treated with amphotericin  initially
and then treated with miconazole, two
underwent enucleation and two died.
One patient who was treated with flu-
conazole following prior, discontinued
treatment with amphotericin  and
then miconazole underwent enucle¬
ation before death. In this series of
ocular infections, four patients (all
with disseminated disease) died. Be¬
cause of the varied ocular diagnoses
and the limited number of patients
(17), a statistical comparison of the
different antifungal agents and their
outcomes was not meaningful.

We reviewed a series of 20 previous¬
ly reported cases of patients with a

variety of nonocular  boydii infec¬
tions and the treatment outcomes us¬

ing miconazole or amphotericin B. In
this series, four patients died and 16

survived. Of the four patients who
died, two had disseminated fungal dis¬
ease. Both of these were treated with
amphotericin B. Two others had, ini¬
tially, a fungal sinusitis; one patient
was treated with amphotericin  and
the other was treated with miconazole.
The 14 patients who lived and were
treated with either miconazole or keto-
conazole had fungal disease involving
one specific organ system (lung, joint,
central nervous system, sinus, and
bone); none of these patients had sys¬
temic fungal disease. The two patients
who lived and were treated with am¬

photericin  had sinus and central
nervous system fungal infections, re¬

spectively. A statistical analysis of
these data, likewise, was not meaning¬
ful due to the varied diagnoses, sever¬

ity, and treatment regimens. Of the
eight patients in both the ocular and
nonocular series who died, five were
treated with miconazole and three
were treated with amphotericin B.

Experimental data herein reported
have demonstrated that the clinical
and histopathologic appearances of ex¬

ogenous  boydii and A fumigatus
endophthalmitis are indistinguishable
in immunocompetent rabbits (groups 1
and 5). In addition, systemic immuno-
suppression does not significantly alter
the clinical or histopathologic features
of the exogenous fungal endophthalmi¬
tis caused by either  boydii or
A fumigatus (groups 2 and 6).

The sudden onset of death following
the carotid injection of  boydii in the
immunocompetent rabbits (group 3)
was probably secondary to a "toxic

Table 4.—Means, Medians, and
Ranges of Branching Angles of

Pseudallescheria boydii and
Aspergillus fumigatus (in Degrees)

Organism  Mean Median Range
 boydii 51 47 43 22-88
A fumigatus 54 43 40 23-90

reaction" (similar to anaphylaxis) rath¬
er than to infection per se. We hypoth¬
esize that immunosuppression is a par¬
adoxical protective mechanism in
response to a large antigen challenge,
in that it probably prevents the release
of histamines and/or other mediators of
presumed anaphylaxis.

Pseudallescheria boydii produced a
severe endogenous endophthalmitis in
nine of 17 immunosuppressed rabbits
(group 4) following its injection into
the carotid artery. A large number of
animals in this group, compared with
the other experimental groups, were

required to establish the animal model
for systemic  boydii infections. Ante¬
rior segment infections occurred more
often (1.75:1) than chorioretinal infec¬
tions, with one animal having both
occur in the same eye. The chorio¬
retinal lesions produced by  boydii
were clinically identical to lesions pro¬
duced in experimental nocardiosis.24

The three instances of lens/lens cap¬
sule destruction in the endogenous
group were similar to that seen in the
exogenous  boydii infection (group 2).
Other researchers have hypothesized
the presence of a  boydii proteinase
as the cause of corneal destruction.25
We postulate that  boydii may pro¬
duce a proteolytic enzyme that, like¬
wise, dissolves the lens capsule (Fig 7).

The angles of branching of both
 boydii or A fumigatus hyphae (Table
4) are indistinguishable; we believe,
therefore, that a diagnosis of an asper¬
gillus infection cannot be made on the
basis of "visualizing dichotomously
branching septate hyphae in biopsy
specimens."20

This study indicates that  boydii
ocular infections mimic both clinically
and histologically those caused by
A fumigatus. In cases of suspected
fungal endophthalmitis, it would not be
unreasonable for the clinician to sus¬
pect, prior to identification by culture,
the more common aspergillus as the
infective agent and treat empirically
with amphotericin B. Since miconazole
or ketoconazole is the reported treat¬
ment of choice for  boydii infections,
cultural identification (which can occur
as early as 24 to 36 hours or as late as 4
to 5 days) is of extreme importance so
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that exact, often lifesaving, antifungal
treatment can be given.

Our review of 17 ophthalmic and
20 nonophthalmic cases of  boydii
infections, however, does not substan-

tiate a difference in the efficacy of
miconazole and ketoconazole as com¬

pared with amphotericin B. In addi¬
tion, this series of 17 ocular cases
indicates that  boydii is not an ex-

tremely rare cause of ophthalmic infec¬
tion and is an organism worthy of
familiarity and recognition by the
ophthalmologist.
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From the Archives of the Archives
A look at the past..,

Tlhe great majority of investigators believe that trachoma is an infectious disease
caused by a specific micro-organism the identity of which has not yet been definitely es¬
tablished. Successful inoculation experiments on human beings and animals seem to
prove the communicability of the disease beyond doubt. A great variety of organisms have
been described as the cause of trachoma, but all have failed to produce the disease either
in man or in experimental animals and have subsequently been shown to be only second¬
ary invaders. The discovery, in 1907, by Halberstadter and von Prowazek1 of character¬
istic intracellular inclusions in conjunctival scrapings from trachoma was a decided step
forward, but the problem soon became complicated by the finding of similar inclusions
in various types of nontrachomatous conjunctivitis. At present the inclusion theory does
not receive wide acceptance.

Source: Finoff WC, Thygeson P. Bacterium granulosis in trachoma.
Arch Ophthalmol. 1931;5:527.
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