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Disclosures

 Patent Pending
 61/624, 105; Sinus diagnostics and therapeutics

Goals

 Review clinical presentations of the common variants of 
fungal disease of the paranasal sinuses

 Identify imaging characteristics associated with fungal 
sinus disease

 Discuss treatment approaches for fungal sinus disease
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Case #1

Case #1

 Called to ED to evaluated 52 y/o Diabetic with right visual 
loss, orbital swelling, and pain

 Orbital symptoms evolved over the past 12 hours
 Blood sugar in ED in the 400s

Case #1 Case #1

 “Look up sir”
 “Look down sir”

Invasive Fungal Sinusitis

 Immunosuppression
 Involvement of surrounding tissues

 Orbit
 Cavernous Sinus
 Palate
 Facial soft tissues

 Imaging

Imaging Findings – Invasive Fungal 
Sinusitis

 CT
 Unilateral edema
 +/- bone erosion
 +/- extension into surrounding soft tissues

 MRI
 Loss of contrast enhancement
 Extra-sinus soft tissue involvement
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Loss of Contrast Enhancement

Groppo et al. Arch Otolaryngol Head Neck Surg. 2011 Oct;137(10)

Loss of Contrast Enhacement

Images courtesy of Dr. 
Matthew Russell

Case #1

Diagnosis

 Tissue evidence of fungal invasion
 Frozen section evaluation closely 

approximates permanent pathology results
 Morphology and Culture help guide 

treatment

Silveira et al. BMC Infectious Diseases 2019 19:310

Invasive Fungal Sinusitis

 Treatment
 Debridement of involved tissue
 Antifungal therapy
 Reversal of underlying immune dysfunction

 Goals of Care?
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Case #1
 Invasive Fungal Sinusitis

 Acute (Fulminant)
 Diabetes, Bone Marrow Transplant, Hematologic 

Malignancy
 Mucorales and/or Aspergillus

 Chronic Invasive
 Slower Onset & Progression
 Solid organ transplant, chronic steroids
 Aspergillus

D'Anza et al. Int Forum Allergy Rhinol. 2016 Jul 27. 
Tzelnick et al Am J Rhinol Allergy. 2019 Jan;33(1):56-61

What’s New?

 Retrospective study of 43 patients 
evaluated patient outcomes and accuracy 
of frozen section biopsy for diagnosis

 Mortality 30%
 Improved survival with higher neutrophil 

count and disease limited to turbinates

 Retrospective study of 43 patients 
evaluated patient outcomes and accuracy 
of frozen section biopsy for diagnosis

 Sensitivity of frozen section analysis > 
90%

 Identified 979 adult patients with 
mucormycosis or aspergillosis and sinus 
surgery in the national inpatient database 
between 2000 & 2014

 Inpatient mortality rate 16%
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 Mucormycosis associated with 3-fold 
increase in mortality compared to 
Aspergillosis

 Diabetes associated with a 50% reduction 
in mortality

 Review of 89  cases from oncology centers 
throughout Europe

 Use of multiple antifungal drugs common
 1 year disease-specific survival 66%

 Defines Proven, Probable, and Possible 
Invasive Fungal Disease

Culture-Independent Detection of Fungi

 Antigen Testing
 Galactomannan
 Beta-D Glucan

 Fungal PCR testing

 Evaluation comparing galactomannan to pathology results 
in patients with acute invasive fungal (Aspergillus) 
sinusitis 

 Serum galactomannan test is specific (100%), but not 
sensitive (44%)

PCR-based Fungal Diagnostic Assays

 Not widely available
 Turnaround time about 48 hours (104 

hours for culture) 
 Sensitivity and Specificity not well defined

Lieberman et al American Journal of Clinical Pathology, Volume 
149, Issue Suppl_1, January 2018
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Case #2

Case #2

 21 y/o woman with left-sided diplopia, proptosis, nasal 
congestion and headache

 Diplopia, proptosis & congestion began 3 months ago
 Severe headache for past week
 Polyps in the left nasal cavity on anterior rhinoscopy

Case #2 Most Likely Diagnosis

 Sinonasal Tumor
 Odontogenic Sinusitis
 Allergic Fungal Rhinosinusitis
 Aspirin-Exacerbated Respiratory Disease
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Allergic Fungal Sinusitis

Bent JP 3rd, Kuhn FA. Diagnosis of allergic fungal sinusitis.
Otolaryngol Head Neck Surg. 1994;111(5):580-588.

Case #2

 Headache improved following 
treatment with antibiotics and 
systemic steroids

 MRI scan performed

Interpretation of Imaging

 Sinonasal tumor
 Persistent mucosal 

inflammation with aeration 
of most ethmoid cells 
following treatment

 Ongoing poorly controlled 
fungal disease 

 Don’t know, lemme call the 
radiologist

MRI for AFRS Diagnosis

Meng et al J Thorac Dis. 2019 Aug;11(8):3569-3577

Allergic Fungal Rhinosinusitis

 Geographic Variance – Southeastern U.S.
 Steroid Sensitive
 Young age, Low socioeconomic status, African American

Rowan et al.  Am J Rhinol Allergy. 2019 May;33(3):310-316.

Allergic Fungal Rhinosinusitis

 Treatment
 Removal of fungal burden
 Oral corticosteroids
 Topical steroid maintenance
 Immunotherapy?
 Biologics?
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Case #3

Case #3

 28 y/o man with right-sided proptosis and nasal 
obstruction

6 Months Later

 Proptosis resolved
 Right facial pressure and nasal congestion resolved
 Left (Contralateral) nasal congestion
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What’s New?

Biologics?

Immunotherapy

 Limited evidence demonstrating benefit
 Listed as “option” in recent evidence-

based review

Gan et al International Forum of Allergy & Rhinology, Vol. 4, No. 9, 
September 2014

 Meta-analysis of 45 studies with 34,220 
patients

 Highest revision rate was seen in the AFRS 
group (29% vs. 16%)
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 Progression from Allergic to Invasive 
fungal sinusitis 

 Authors suspect repeated high-dose 
prednisone treatment resulted in immune 
deficiency and progression to invasive 
disease

Case #4

Case #4

 68 y/o woman referred for “sinus evaluation” for 
incidental finding on head CT

 No nasal congestion, facial pressure, nasal drainage, or 
change in smell

Case #4

Fungus Ball (Mycetoma)

 Hyperdensity within unilateral sinus disease
 Predominately Maxillary & Sphenoid

 Often incidental finding – Treat or Observe?
 Symptomatic
 Bone erosion
 Patient considerations & preference

Operative Findings

 Green debris filling right sphenoid sinus with surrounding 
mucopurulence

 Pathology “Tangles of fungal hyphae”
 Fungal Cultures “No Growth”
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Endoscopy

18 months postop

18 months postop

Case #5

Case #5

 76 y/o psychiatrist with 4 weeks of unilateral nasal 
congestion and purulent nasal drainage

 Minimal response to antibiotics
 Moderate facial pressure
 Urgent referral following CT imaging
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Endoscopy Biopsy

Inflamed Granulation Tissue

 Sinonasal tumor with superinfection
 Inflammatory/Infectious sinus process
 Don’t know, lemme call the radiologist

“Nodular soft tissue involving the mucosa of  the superior maxillary 
sinus extending superiorly along the infundibulum into the anterior 
ethmoidal air cells and frontal sinus with associated obstruction of 

the right maxillary sinus and bony remodelling better seen on 
comparison sinus CT. While nonspecific these findings are 

concerning for a malignant process, and correlation with biopsy 
findings is recommended.”

Operative Findings

 Extensive mucopurulence and inflamed polypoid tissue
 Green debris extending from maxillary sinus into nasal 

cavity (c/w mycetoma)
 Intraoperative frozen sections demonstrate inflammation

Pathology

 Sinonasal parenchyma with granulation tissue and acute 
and chronic inflammation

 Fungal balls present; see comment
 Minute fragments of bones with no significant pathologic 

abnormality
 Flow Cytometry with no evidence of lymphoproliferative 

disorder
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What’s New?

 Identify intralesional hyperdensity, 
irregular border, osteoneogenesis and 
bone erosion as distinguishing imaging 
findings

Fungus Ball

 Some clinically 
diagnosed fungal 
balls are mixes of 
bacterial and 
fungal debris

 Increase in incidence over the past decade
 Direct smear positive for fungus in 69%
 Cultures positive in 23%
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Association with Dental Implants Clinical Presentations of Fungal Sinusitis

 Invasive Fungal Sinusitis
 Acute Fulminant
 Chronic

 Allergic Fungal Sinusitis
 Fungus Ball (Mycetoma)

THANK YOU


