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Invasive sino-orbital aspergillosis is an uncommon but potentially life-threating complication of kidney
transplantation. Here we report a case of a patient with invasive aspergillus fumigatus sinusitis extending
into the orbit in a kidney transplant recipient who was successfully treated with voriconazole and surgical
debridement without requiring orbital exenteration. This case illustrates a rare but life-threatening
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Introduction

Sino-orbital aspergillosis is a rare disorder that results when infection of
the paranasal sinuses spreads into the orbit. This form of invasive
aspergillosis may present as localized disease, which spreads to adjacent
structures, or as a fulminant systemic disease. The infection often
originates from the maxillary sinus, followed by the ethmoid and
sphenoid sinuses and rarely from the frontal sinuses. It is associated with
high morbidity and mortality especially when the diagnosis is delayed or
presents in the sino-orbit cranial form. Here, we describe a case of
invasive Aspergillus fumigatus sinusitis extending into the orbit in a
kidney transplant recipient who was successfully treated with
voriconazole and surgical debridement.

Case Report

A 70-year-old Caucasian male, with past medical history significant for
end stage renal disease secondary to focal segmental glomerulosclerosis
status post pediatric en bloc kidney transplant, presented with nasal
congestion, sinus pain and general malaise six months after transplant.

He was on maintenance immunosuppression therapy with tacrolimus,
mycophenolate mofetil, and prednisone. Despite completing a 10-day
course of antibiotics, his symptoms persisted. Two months later, further
workup included a computed tomography (CT) scan of the sinus which
demonstrated extensive bony erosion with significant right maxillary
sinus disease (Figure 1).

He underwent right maxillary antrostomy, partial ethmoidectomy and
maxillary debridement. Magnetic resonance imaging (MRI) was
suggestive of invasive fungal sinusitis extending into the orbit, and
preliminary pathology evidenced invasive fungal disease (Figure 2A).
The patient was started on amphotericin B lipid (5mg/kg) and transferred
to our institution for further management.

On arrival his temperature was 36.8 °C, BP of 148/73 mmHg, HR 72
bpm, RR 18/min, oxygen saturation 99 % at room air. He complained of
right facial pain of 10 on a pain scale from 1-10 and intermittent diplopia
on the right site after prior intervention. The positive findings on his
physical examination were: tenderness to palpation over the right frontal
and maxillary sinuses and proptosis of the right eye with full visual
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acuity 20/25 and 20/30, pupil 3 mm and 2 mm, and intraocular pressure
20 and 17 mmHg on the right and left eye respectively, with external
ocular movements, V1 and V2 intact. His initial lab work showed WBC:

5.5 x 10%uL, Hb 10.4 g/dl, Platelets 164 x 103/uL, BUN 17 mg/dl, serum
creatinine 0.6 mg/dl and tacrolimus trough level of 3.7 ng/ml.

Figure 1: A) Axial unenhanced CT image demonstrate opacification of the right maxillary sinus (asterisk) with destruction of the posterior sinus wall
(arrow) and obliteration of the retroantral fat plane (arrowheads). B) & C) Coronal unenhanced CT images (soft tissue and bone windows) demonstrate soft
tissue thickening in the right posterior ethmoid air cells (arrow) with destruction of the medial and inferior wall of the orbit (arrowheads) and orbital

extension.

Figure 2: A) Coronal T1 weighted fat saturated contrast enhanced MRI image following right maxillary antroBstomy, partial ethmoidectomy and maxillary
debridement shows residual enhancing soft tissue in the medial and inferior orbital wall with involvement of the infraorbital canal (arrow). B) Coronal T1
weighted fat saturated contrast enhanced image following extensive sinonasal surgery showing with right medial maxillectomy and total ethmoidectomy
with interval debridement of soft tissue in the maxillary cavity (asterisk) and orbital floor (arrow).

He underwent same day endoscopic sinus surgery with right medial
maxillectomy, total ethmoidectomy, sphenoidectomy, frontal
sinusotomy and trans nasal trans maxillary resection of soft tissue from
the infratemporal and pterygopalatine fossa. Frozen section was reported
as invasive mycosis with presence of septate hyphae suggesting
Aspergillus in the anterior and posterior mid orbital wall. His antifungal
therapy was changed from amphotericin B to voriconazole and
micafungin. In addition, the immunosuppressive therapy with
mycophenolate mofetil was discontinued and his tacrolimus target
through levels were maintained at 3-5 ng/ml by reducing the dose of
tacrolimus to one-third due to drug-drug interaction attributed to a strong
inhibitory effect on CYP3A4 activity by voriconazole.

A CT scan of the chest showed mild emphysema and multiple bilateral
sub centimeter nonspecific pulmonary nodules up to 2 mm in size.

Transplant Case Rep doi:10.31487/j.TCR.2020.01.04

Orbital and brain MRI showed enhancing soft tissue in the orbital floor
involving the lateral, medial and inferior rectus muscles and postsurgical
changes without intracranial involvement (Figure 2B). Four days later
he underwent further debridement of the pterygoid muscles with
resection of the maxillary nerve up to the foramen rotundum. The final
surgical cultures confirmed Aspergillus fumigatus. The patient’s
condition improved through his hospital course with resolution of
diplopia without requiring orbital exenteration and he was discharged on
voriconazole monotherapy.

He completed a total of 9 months treatment with voriconazole under the
supervision of infectious disease. There was no evidence of recurrence
by ENT with direct endoscopic examination; along with Ophthalmology
and Neurosurgery follow up which included sequential MRI studies
performed at 2 and 8 months after starting voriconazole (Figure 3).
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Despite lowering immunosuppressive regimen, the patient also
developed Cytomegalovirus (CMV) viremia two months after discharge
for which he was treated with valganciclovir until complete resolution.
His kidney function remained stable with a serum creatinine of 0.5 mg/d|

while on maintenance immunosuppression with tacrolimus and
prednisone. He sustained complete resolution of initial persistent chronic
facial neuropathic pain after one year of the initial presentation.

A B
Figure 3: Coronal T1 weighted MRI after A) 2 months and B) 8-months of treatment showed continued interval improvement of the residual enhancing

soft tissue within the operative bed (arrow).
Discussion

Solid organ transplant (SOT) recipients require long term use of
immunosuppressive medications that place them at risk for opportunistic
infections. Aspergillus species are ubiquitous in nature and the
inhalation of infectious conidia is a common event that can cause in
immunocompromised patients a spectrum of complications ranging from
invasive to non-invasive disease [1]. Aspergillosis of the paranasal
sinuses is subdivided into noninvasive and invasive types, depending on
the depth of involvement of the tissue. The invasive form often occurs
in immunodeficient patients and can be divided further into
granulomatous, chronic invasive, and acute fulminating forms [2].
Tissue invasion is characterized by progression of the infection across
tissue planes. It is uncommon and occurs most frequently in the setting
of SOT [3].

Most common Aspergillus infections are caused by A. fumigatus (67%),
followed by A. flavus (13%), A. niger (9%) and A. terreus (7%) species
as reported from 24 transplant centers in the USA in contrast to data from
a decade before that showed that A. fumigatus was exclusively involved
in up to 90% of the invasive cases [4]. Typically, invasive aspergillosis
involves the lungs, but the infection can disseminate beyond the
respiratory tract to multiple different organs, including the skin, brain,
eyes, liver and kidneys with a very poor prognosis. Rarer manifestations
include tracheobronchitis, rhinosinusitis, brain abscess, endophthalmitis,
endocarditis and gastrointestinal disease. Aspergillus endophthalmitis
with progressive infection is characterized by the destruction of multiple
components of the eye with usually implies vision loss and the need of
exenteration in some cases [5, 6].

Initial presentation of invasive aspergillosis is often after the orbit or

cranial vault have been invaded. Bony erosion allows the spread of
fungal infection to these structures, and is thought to result from
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increased pressure, demineralization of bone, or expansion of fungal
mass [7-9]. Intra-cranial involvement may occur by direct extension
through the superior orbital fissure, hematogenous spread, or erosion
through the affected sinus [9]. Radiographic features of sino-orbital
aspergillosis may include heterogeneous masses within the paranasal
sinuses, bony erosions, and heterogeneous masses within the orbit that
attenuate with contrast [9, 10].The diagnosis is made by biopsy and
culture and often multiple biopsies are required [11].Differential
diagnosis of fungal rhinosinusitis includes Mucormycosis and other non-
Aspergillus molds [4]. Most recipients of SOT with invasive disease
acquire the infection through a high amount of airway exposure as in the
setting of being near local construction areas or, especially in lung, heart-
lung and liver recipients, if the patients were to experience a prolong
period of neutropenia [12, 13].

In renal transplant recipients, invasive aspergillosis has been reported in
0.7-4% [14, 15]. Traditional risk factors for this population are the use
of high doses of methylprednisolone (> 3 grams) or prolonged use of
corticosteroids, and graft failure requiring dialysis [14, 16, 17]. In a
recent multinational case-control study, new risk factors were identified
for early-onset infection (<3 months following transplantation) which
include longer duration of hemodialysis before transplantation, the
diagnosis of chronic obstructive pulmonary disease, delayed graft
function, bacteremia and leukopenia [18]. CMV disease, pneumonia,
tuberculosis or other complications associated with over
immunosuppression (e.g. post-transplant lymphoprolipherative disease
were identified as independent risk factors for late-onset infection (>3
months following transplantation) [14, 16, 17]. The use of amphotericin
B, caspofungin and voriconazole has been described in the literature to
successfully treat this frequently fatal condition [19, 20]. This is the third
case of sino-orbital invasive aspergillosis reported in kidney transplant
recipients and the first to achieve resolution on voriconazole
monotherapy [20].
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Conclusion

This case illustrates a rare but life-threatening condition in kidney
transplant recipients called sino-orbital aspergillosis that highlights the
importance of suspecting and promptly recognizing the presence of
fungal infection in the paranasal sinuses in order to avoid significant
morbidity and mortality. In the treatment of culture-proven orbital
aspergillosis, the use of voriconazole as first-line medical therapy should
now be considered.
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Abbreviations

CMV: cytomegalovirus

CT: computed tomography

ENT: ears, nose and throat

MRI: magnetic resonance imaging

SOT: solid organ transplant

V1: cranial nerve V: test sensation above eyes

V2: cranial nerve V: test sensation below eyes and above mouth
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