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such as rheumatoid arthritis, scleritis, or disorders affecting the 
connective tissue and above all, weakness resulting from prior 
surgeries, mainly large incisions such as extracapsular cataract 
extraction. These are the main factors altering the ocular structure 
and responsible for those weak areas in the comprehensible globe 
sphere suffering from dehiscence caused by trauma.

Ocular rupture tends to occur in the superior nasal sector 
due to the projection of energy caused by the impact in the 
temporal region, where impacts occur more frequently. Energy 
is projected toward the superior, posterior, and nasal sectors; 
the globe collides with the trochlea and orbital wall. Rupture 
usually occurs at 2.5  mm and is concentric to the limbus, 
where tense and deep sclera fibers are transformed into a 
delicate lamella of pectineous ligament.[12,13]

In our case, the posttraumatic globe ruptured at superior 
quadrant near the limbus with IOL extrusion through same 
dehiscence, but trauma was such that it dislodged in inferior 
subconjunctival space may be through potential space in nasal 
subconjunctiva. This is first reported case with such spurious 
presentation where globe ruptured at superior quadrant, 
whereas IOL was localized at inferior subconjunctival space.
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Surgical treatment of Metarhizium 
anisopl iae  sc lerokerat i t is  and 
endophthalmitis

Dan Derhy, Arnaud Sauer, Marcela Sabou1,2, 
Jonathan Letsch, Ermanno Candolfi1,2, 

Valérie Letscher‑Bru1,2, Tristan Bourcier

A 55‑year‑old nurse was referred with a 5‑month history of 
right eye corneal abscess. The initial injury occurred when doing 
lawn work. The infection worsened despite multiple antibiotic, 
antiviral, and steroid treatments. Visual acuity was limited 
to hand motion. On examination, there was keratitis, ocular 
hypertension, and a secondary cataract. Corneal scrapings grew 
a filamentous fungus, identified as Metarhizium anisopliae (MA). 
Despite intensive antifungal treatment with topical, intravitreous, 
and systemic voriconazole, purulent corneal melting and 
scleritis with endophthalmitis rapidly appeared. An emergency 
surgical procedure including sclerocorneal transplantation, 
cataract surgery, a pars plana vitrectomy using temporary 
keratoprosthesis, and scleral crosslinking was necessary. One 
year after the surgery, there was no recurrence of infection. 
Functional outcome remained very poor. This is the first case of 
sclerokeratitis and endophthalmitis caused by MA ever reported. 
The infection was successfully treated with an aggressive 
combination of medical and surgical treatments.
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Fungal keratitis represents one of the most difficult manifestations 
of microbial keratitis regarding diagnosis and treatment.   Risk 
factors include compromised corneas, topical steroids, contact 
lens wear, and surgical and external corneal trauma. More than 
70 genera of filamentous fungi and yeast have been identified in 
fungal keratitis.[1] Progression of fungal keratitis to exogenous 
endophthalmitis, however, is relatively rare.[2]

Metarhizium anisopliae  (MA) is an entomopathogenic 
ubiquitous fungus found in soil. It can act as a parasite in 
insects. In humans, it is an uncommon cause of fungal keratitis 
or sclerokeratitis, with only six cases previously described.[3]

We report a case of MA sclerokeratitis and subsequent 
endophthalmitis that was successfully treated with an 
aggressive combination of medical and surgical treatments.

Case Report
A 55‑year‑old female nurse from the Lorraine region in 
northeastern France was referred with a 5‑month history 
of infectious keratitis and ocular hypertension in the right 
eye  (OD). Despite many topical  (ciprofloxacin, rifamycin, 
dexamethasone, and hexamidine) and systemic (valacyclovir) 
treatments, there was no significant improvement. Corneal 
scraping initially performed was negative. The patient did 
not wear contact lenses. She mentioned a vegetal foreign body 
in her OD after mowing the lawn before the beginning of the 
infection. Medical history was unremarkable.

She presented with significant ocular pain and redness in 
the OD. Visual acuity was limited to hand motions OD and 
20/20 left eye. Slit‑lamp examination revealed a large central 
epithelial defect with an underlying deep white 6 mm × 7 mm 
central suppurative stromal infiltrate, keratic precipitates, 
and posterior synechiae. Intraocular pressure was 40 mmHg. 
Corneal scraping of the infiltrate was performed. No bacteria 
were isolated. Polymerase chain reaction for herpes viruses 
and Acanthamoeba was negative. After 8 days, two colonies of 
a fungus appeared on 2% malt extract medium at 27°C [Fig. 1]. 

The fungus was later identified by double‑strand sequencing 
of the internal transcribed spacer (ITS1 and ITS4 primers) of 
the ribosomal DNA as MA. Susceptibility testing showed 
resistance to amphotericin B, itraconazole, and posaconazole, 
but susceptibility to voriconazole and caspofungin. Topical 
voriconazole (every hour) and oral voriconazole (200 mg b.i.d) 
treatment was started. As B‑scan ultrasonography showed 
mild vitritis, two intravitreal injections of voriconazole (100 
µg/0.1  ml) were administered 6  days apart. Despite these 
treatments, the abscess worsened, and purulent corneal 
melting involving sclera, with massive inflammation in 
a shallow anterior chamber, and a secondary cataract 
appeared  [Fig.  2]. Visual acuity in the OD was reduced to 
light perception. A  diagnosis of MA endophthalmitis and 
sclerokeratitis was made. To avoid evisceration, an emergency 
surgical procedure was performed. The procedure started 
with an 8‑mm trephination of the central cornea. Button and 
fibrin deposits were then removed from the anterior chamber 
and iridocorneal angle. Open‑sky phacoemulsification and 
intraocular lens implantation were performed. A temporary 
Eckardt’s keratoprosthesis was then sutured to the recipient 
cornea, allowing a 25‑gauge pars plana vitrectomy to be 
performed [Fig.  3]. Retinal hemorrhaging and optic nerve 
atrophy were observed intraoperatively.

After keratoprosthesis removal, a conjunctival peritomy 
was performed, and corneal trephination was manually 
enlarged to a diameter of 13  mm to remove the infected 
peripheral cornea and adjacent scleral tissues. A  14  mm 
sclerocorneal graft was manually prepared and sutured 
with 24 interrupted stitches of 10/0 nylon. At the end of the 
procedure, a scleral crosslinking was performed (10 mW/cm2 
ultraviolet A [UVA] lamp and riboflavin, Horus, Saint‑Laurent 
du Var, France) on the donor–recipient junction. Procedure 
time was 2 h and 45 min. Pathologic examination of the excised 
cornea showed the presence of septate hyphae. Postoperative 
medications included topical and oral voriconazole, oral 
acetazolamide, and topical cyclosporine 2% t.i.d. Topical 
dexamethasone was started 2  months after surgery. 
Antifungal treatment was discontinued after 4 months due 
to elevated liver enzymes.

Figure 2: Preoperative slit‑lamp photography of the right eye showing 
conjunctival hyperemia, corneal melting involving sclera with massive 
inflammation in a shallow anterior chamber

Figure 1: (a) Metarhizium anisopliae: Culture grown on 2% malt extract 
medium at 27°C for 2 weeks. (b) Metarhizium anisopliae: Conidiophores 
with verticillate branching and cylindrical conidia. Lactophenol cotton 
blue stain, ×400
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One year after the surgery, there was no recurrence of the 
infection [Fig. 4]. However, the sclerocorneal graft was rejected 
after 6 months, and persistent ocular hypertension required 
diode laser cyclophotocoagulation. Visual acuity was reduced 
to light perception.

Discussion
MA is a fungus first described under the name Entomophthora 
anisoplia as a pathogen of the wheat cockchafer. It is an 
uncommon cause of cutaneous necrosis, chronic sinusitis, 
disseminated infection, and there were six published cases 
of keratitis or sclerokeratitis worldwide (Colombia, the USA, 
Australia, Japan, and France).[3‑6] Three cases of keratitis were 
cured by topical natamycin eye drops alone or in combination 
with silver sulfadiazine 1% soluble cream,[4] bacitracin, and 
ciprofloxacin,[5] while the three other patients had sclerokeratitis. 
They were initially treated medically, but then underwent a 
therapeutic corneal graft.[3,6] Visual prognosis was poor for all 
cases, and we confirm that functional outcome is poor with this 
first case of sclerokeratitis and subsequent endophthalmitis. 
This may be due to retinal damage caused by inflammation and 
infection or might also be attributed to prolonged secondary 
glaucoma and subsequent optic neuropathy.

The main triggering incident found in our patient was the 
initial corneal trauma after lawn work. Apart from the history 
of trauma with vegetative matter, excessive usage of antibiotics 
and antivirals in combination with topical steroids might 
well have contributed to the destruction of local microflora, 
reduction in local immunity, and to epithelial toxicity, all of 
which might have predisposed to fungal infection.

The patient was treated with topical, intravitreal, and 
systemic voriconazole, the only molecule that was shown to 
be efficient on the isolate. Natamycin was not tested in our 
case. As the corneal infection progressed to the sclera and 
posterior segment, an emergency surgical intervention was 
decided. The procedure combined five steps: sclerocorneal 
allograft, cataract extraction, intraocular lens implantation, 
pars plana vitrectomy through temporary keratoprosthesis, 
and scleral crosslinking. As in previous cases, surgery was 
a decisive step in the management of the infection. It is now 

admitted that therapeutic keratoplasty or sclerokeratoplasty 
has a definitive role in the management of progressive 
microbial keratitis refractory to medical therapy.[2] The 
primary aim of the procedure is to eliminate infected tissues, 
especially when infection progresses to the peripheral cornea, 
limbus, and anterior sclera. The diameter of the trepanation 
was chosen to leave a 1‑mm infection‑free scleral margin. 
Riboflavin/UVA corneal collagen crosslinking has already 
been shown experimentally and clinically to be an interesting 
adjuvant treatment of advanced nonresponsive microbial 
keratitis.[7] Recently, collagen crosslinking of the sclera has 
been shown to increase the biomechanical strength of rabbit 
sclera without side effects on the retina or retinal pigment 
epithelium.[8] This new crosslinking method is considered to 
be a possible sclera‑based treatment for progressive myopia. 
We suggest that scleral crosslinking could also be useful in the 
management of infectious scleritis. Experimental investigations 
are needed to confirm the anti‑infectious and anti‑inflammatory 
properties of the procedure in the scleral tissue. Finally, we 
were able to use Eckardt’s temporary keratoprosthesis, a 
reusable device, which provided a clear view and watertight 
eye after corneal trephination. Its large optical diameter allowed 
the visualization of the peripheral fundus.

Conclusion
This is the first case of sclerokeratitis and endophthalmitis 
caused by MA ever reported. The patient’s infection was 
successfully treated by an aggressive combination of medical 
and surgical treatments.
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Figure 3: Pars plana vitrectomy was performed through the optic of 
Eckardt’s keratoprosthesis. Retinal hemorrhaging and optic nerve 
atrophy were observed intraoperatively

Figure 4: Slit‑lamp photograph of the right eye 1 year after surgery 
revealing graft edema, mydriasis, but no sign of inflammation or 
infection
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E n d o g e n o u s  e n d o p h t h a l m i t i s 
caused by Cryptococcus neoformans 
Var. Gattii mimicking choroidal 
tumor: From positron‑emission 
tomography/computed tomography to 
histopathology

Chun‑Ju Lin1,2, Wen‑Lu Chen1,2,3, Jane‑Ming Lin1,2,3, 
Peng‑Tai Tien2,4, Yi‑Yu Tsai1,2

A  6 0 ‑ y e a r ‑ o l d  i m m u n o c o m p e t e n t  f e m a l e  w i t h 
pneumonia history about 10  years ago suffered from 
blurred vision overall survival for 3  weeks. Common cold 
with headache and unintentional body weight loss was 
also noted recently. Choroidal detachment simulating 
choroidal tumor was observed in the temporal quadrant. 
The 18F‑fluoro‑2‑deoxyglucose  (FDG) positron‑emission 
tomography/computed tomography  (CT) scan showed focal, 
mild to moderate FDG uptake in the left lateral orbit, and an 
enhanced lesion was seen on the recent CT scan. The suspicious 
choroidal tumor became larger in a week. Phacoemulsification, 
vitrectomy, and retinal biopsies were performed. Histochemical 
study of the retinal specimens established the diagnosis of 
endogenous cryptococcal endophthalmitis. Vitreous culture 
yielded Cryptococcus neoformans var. gattii. Systemic and 

topical voriconazole eliminated the infection. In the literature, 
endogenous endophthalmitis caused by C.  neoformans var. 
gattii has not been reported in detail. The key to successful 
management lies in early diagnosis. If clinical improvement 
could not be achieved after conventional management and 
imaging studies have failed to yield a definite diagnosis, retinal 
biopsy can be considered.

Key words: 18F‑fluoro‑2‑deoxyglucose positron‑emission 
tomography/computed tomography scan, Cryptococcus neoformans 
var. gattii, endogenous endophthalmitis, Grocott’s methenamine 
silver stain, periodic acid–Schiff stain

Cryptococcus neoformans, an encapsulated yeast, usually 
is found in the soil and affects immunosuppressed patients. 
However, it still can affect immunocompetent hosts.[1‑3] The 
primary site of infection is the lung, but the disease can 
disseminate through bloodstream to other organs. Cryptococcus 
neoformans can be divided into var. neoformans and var. 
gattii.[4] These two varieties have quite different characteristics 
in human infection.

C.  neoformans var. neoformans is present mainly in the 
soil, especially in pigeon droppings. It occurs worldwide but 
appears to be more common in Europe. Besides, it usually 
induces infection in the immunocompromised patients. In 
contrast, C.  neoformans var. gattii mainly distributes in the 
tropics and subtropical regions. It has been isolated from wood, 
bark, leaves, and plant debris of the Eucalyptus trees.[4] The 
infection occurs more frequently in immunocompetent people.

Ocular involvement usually occurs after cryptococcal 
meningitis and may represent hematogenous dissemination or 
extension through the leptomeninges. Intraocular manifestation 
includes vitritis, choroiditis, chorioretinitis, exudative retinal 
detachment, neuroretinitis, and endophthalmitis.[1‑3]

We report an immunocompetent case of endogenous 
endophthalmitis caused by C.  neoformans var. gattii 
mimicking choroidal tumor and present the serial images 
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